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Tuberous Sclerosis Complex in
flies too?

Tuberous sclerosis complex (TSC) affects as many as
1 in 6000 newborns. Although named in 1880 for the
firm, potato-like nodules that form in the cerebral cortex,
few organs escape the benign tumors - hamartomas -
that also sprout in the kidneys, lungs, heart, eyes, and
skin. The first clinical signs of TSC include seizures,
mental retardation, and skin lesions. However,
symptoms can be so subtle that they go undetected for
many years.

One-third of TSC patients inherit a defective copy of
either the TSC7 gene (chromosome 9q34) or the
TSC2 gene (chromosome 16p13.3). The remaining
two-thirds acquire the disease by spontaneous
mutation of either gene, probably very early in embryonic
development. Since no individual lacking functional
copies of both genes has ever been found, it is believed
that such a condition is lethal to the embryo.

The product of the TSC71 gene, hamartin, shows no
overall sequence similarity to any known protein,
although it contains an extensive coiled-coil region near
its carboxyl end. Coiled-coil domains often provide a
binding surface for protein-protein interactions. The
TSC2 product - tuberin - is also novel, but shows
homology to the GTPase-activating protein (GAP) for
Rap1 protein, a Ras superfamily member. Rap1’s
cellular function is not known, however, many
Ras-related proteins help to pass stimulatory signals -
from the plasma membrane to the nucleus - that tell a
cell when to divide. The GTP-dependent proteins within
these signaling cascades can only transmit a signal
when in a GTP-bound state. The role of the GAP is to
inactivate the signaling protein by hydrolyzing itts bound
GTP to GDP. GAPs are therefore critical negative
regulators of the Ras-like proteins and thus prevent
cells from dividing unchecked.

The discovery last year of TSC1 and TSC2
homologs in Drosophila strengthens the idea that they
are fundamental to cell division control. Mutant flies
lacking tuberin possess enlarged cells that contain on
average ten times the normal amount of DNA, indicating
that the cells repeatedly replicated their DNA without
going through intervening cell divisions. A similar
process may explain the giant, multinucleated cells
seen in certain neuronal tumors of TSC patients. In
addition, experiments in human cells have shown that
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when tuberin protein levels are reduced, the cells
prematurely enter the cell division cycle.

What about hamartin? It may be telling that TSC1
patients are clinically indistinguishable from TSC2
patients. One idea is that tuberin and hamartin bind to
each other in cells, facilitated by hamartin’s coiled-coil
domain. Perhaps hamartin is there to keep tuberin fully
active, or the tuberin-hamartin complex itself is the
functional tumor suppressor. While the precise cellular
actions of tuberin and hamartin remain to be
discovered, the strong homologous proteins found in
Drosophila offer the potential for further experimental
investigation.
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Figure 1. In Drosophila , the gigas gene codes for a protein homologous to
human TSC2 . Fly cells from the wing and eye imaginal discs that contain mutant
gigas are enlarged, suggesting that the cells failed to undergo cell division at the
appropriate time. The figure shows confocal images of DNA-stained (green; DAPI)
and phalloidin-stained (red - phalloidin is a toxin that tightly binds actin) wild-type
(left-most two columns) and mutant (right-most two columns) cells. (A-D) are wing
disc cells, (E-H) are cells from the eye disc anterior to the morphogenetic furrow
(MF), while (I—L) are from the eye disc posterior to the MF. The red actin stain shows
that the size of the whole cell increases in mutant cells, while the green DNA stain
shows that the size of the nucleus also increases in mutant cells.

Figure reproduced with kind permission from: Ito, N. and Rubin, G.M. (1999) gigas , a Drosophila

homolog of tuberous sclerosis gene product-2, regulates the cell cycle. Cell 19, 29-39
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efficacy, effectiveness, safety, practicability, etc., of these interventionsin individual cases or series.

At Bt this term to the Search using operator:

Entrez PubMed
Overview
Help | FAQ

Click on 'Add’ to incorporate the term 'Treatment Outcome’ into your search (after reading its definition
PubMed Services and verifying that it is indeed the best MeSH term for your search).

Journal Browser

MeSH Browser

Single Citation Matcher

Batch Citation Matcher All MeSH Categories . . . .
Clinical Queries Analytical, Diagnostic and Therapeutic Techniques and Equipment Category
Old PubMed Diagnosis
Prognosis
Related Resources Treatment Outcome
Order Documents Medical FUTi|iQ
Grateful Med

Consumer Health Treatment Failure

Clinical Alerts

All MeSH Categories
Hedlth Care Category
Hedlth Services Administration
Quality of Health Care
Outcome and Process Assessment (Health Care)
Outcome Assessment (Health Care)
Treatment Outcome
Medical Futility

Treatment Failure

All MeSH Categories
Hedlth Care Category
Health Care Quality, Access, and Evauation
Quality of Hedlth Care
Health Care Evaluation Mechanisms
Outcome and Process Assessment (Health Care)
Outcome Assessment (Health Care)
Treatment Outcome
Medical Futility
Treatment Failure

Disclaimer | Write to the Help Desk
NCBI | NLM | NIH




Coffee Break

> NCBI

PubMed Nucleotide Protein Genome Structure PopSet

Coffee Break ¥ MeSH Browser
Article

Figure
PubMed tutorial "Tr eat nent @tcom"[ MESH]|
Blast tutorial for surgery in TSC

About Entrez

Entrez PubMed PubMed Search
Overview

Help | FAQ

The MeSH term Treatment Outcome now appears in the Search Box. Type in additional appropriate

PubMed Services search terms as shown and click on PubMed Search to run your search again.

Journal Browser
MeSH Browser If you like, try coming back to this page to combine Treatment Outcome with other search terms or

Single Citation Matcher returnto PubMed Tutorial.
Batch Citation Matcher

Clinical Queries

Old PubMed

Treatment Outcome [Detailed display
Related Resources

8[;’?;30,;;’;9"'3 Eval uation undertaken to assess the results or consequences of management and procedures used in combating disease in order to determine the

CoeniE el efficacy, effectiveness, sefety, practicability, etc., of these interventionsin individual cases or series.

Clinical Alerts
this term to the Search using operator:

Term Treatment Outcome appears in more than one placein the MeSH tree.

All MeSH Categories
Analytical, Diagnostic and Therapeutic Technigues and Equipment Category

Diagnosis
Prognosis
Treatment Outcome
Medical Futility

Treatment Failure

All MeSH Categories
Hedlth Care Category
Health Services Administration
Quality of Hedlth Care
Outcome and Process Assessment (Health Care)
Outcome Assessment (Health Care)
Treatment Outcome
Medical Futility
Treatment Failure

All MeSH Categories
Health Care Category
Health Care Quality, Access, and Evauation
Quality of Hedlth Care
Health Care Evaluation Mechanisms
QOutcome and Process Assessment (Health Care)
QOutcome Assessment (Health Care)
Treatment Outcome
Medical Futility
Treatment Failure

Disclaimer | Write to the Help Desk
NCBI | NLM | NIH




: N | Lib "
<3 NCBI nt?tljigg?cm; raqr;u PU bMEd

PubMed Nucleotide Protein Genome Structure PopSet
Sea'ch[ PubMed i]f0r|treat ment outcome and surgery and tsc Gol Clear I
o D Limits Preview/Index History Clipboard
ut Entrez
Entrez PubMed ( Display |(_Summary %[ Save|( Text| [ Order |[ Detals |( Addto Clipboard |

Overview

Rk et Show: “ Items 1-3 of 3 One page.

PubMed Services

Journal Browser

MeSH Browser [[] 1: Guerreiro MM, Andermann F, Andermann E, Palmini A, Hwang P, Hoffman HJ, Otsubo H. Bastos A, Dubeau F. Snipes GJ, Olivier A Related Articles
Single Citation Matcher Rasmussen T.

o e arher Surgical treatment of epilepsy in tuberous sclerosis: strategies and results in 18 patients.

0Old PubMed Neurology. 1998 Nov;51(5):1263-9.
PMID: 9818843; Ul: 99034152

Related Resources

gdf"fDIO’aUg‘emS [ 2: Baumgartner JE, Wheless W, Kulkarni S, Northrup H, Au KS, Smith A, Brookshire B. Related Articles
rateful Me . . . .
Consumer Health On the surgical treatment of refractory epilepsy in tuberous sclerosis complex.

Clinical Alerts Pediatr Neurosurg. 1997 Dec;27(6):311-8.
PMID: 9655146; Ul: 98317852

[ 3: Liptak GS. Related Articles
Tethered spinal cord: update of an analysis of published articles.
Eur J Pediatr Surg. 1995 Dec;5 Suppl 1:21-3.
PMID: 8770573; Ul: 96366396

Disclaimer | Write to the Help Desk
NCBI | NLM | NIH




Coffee Break

This is the query page for a BLAST search. The sequence of the human tuberin protein, TSC2,
Coffee Break is entered in the textbox below. The database to be searched can be selected from the
Article following pull-down menu, as can the format that the sequence is submitted in. Click on the
Figure "Submit Query" button below the textbox to find similar sequences to this query in the

PubMed tutorial database.

Database [ nr i]

The amino acid query sequence is filtered for low complexity regions by default.

PubMed Links

Overview
Search PubMed

Enter here your amino acid sequence as [ Sequencein FASTA format i]

BLAST Links
Overview L v LW
BLAST page KDIVEGL VDTSVAKI VSDRNL PFVARQVAL HANMASQVHHSRSNPTD
= | YPSKW ARLRHI KRL
Statistics course RQRI CEEAAYSNPSL PLVHPPSHSKAPAQTPAEPTPGYEVGQRKRL
| SSVEDFTEFV

[ Submit Query ] [ Reset ]

Please read about FASTA format description

The options below are for advanced users. In this example, the number of descriptions has
been set to 50, with 50 alignments returned. If no parameters are changed or selected, then
BLAST is run in default mode.

Advanced options for the BLAST server:

Expectl 10 ¢| Filterl default ¢| L] NcBl-gi A Graphical Overview

Expect value for inclusion in PSI-BLAST iteration 1 |O. 001

Other advanced options: | ‘

[ Submit Query | [ Reset |
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Query = gi|1717799 TSC2_human tuberin protein (1807 letters)
Database: Non-redundant GenBank CDS translations+PDB+ SwissProt+PIR+PRF; 494,850
sequences; 155,136,466 total letters

Below are the results from a PSI-BLAST (see Altschul et al., 1997) search of the non-redundant
database using human tuberin protein as the query sequence.

The E value is a statistical measure of likelihood that the sequences listed below are truly similar to
the query, rather than found by chance alone. The lower the E value, the greater the confidence
that the protein found is a biologically significant match.

E-value threshold for inclusion in PSI-Blast iteration 1: 0.001
E-value threshold for inclusion in PSI-Blast iteration 2: |o. 001

PSI-BLAST constructs a similarity matrix from the significant hits found in a BLAST search and uses
this matrix to search the database in a second round of BLASTing. Each round of PSI-BLAST that
uses the matrix to search the database is called an iteration.

Distribution of 54 Blast Hits on the Query Sequence

|l\/buse-over to show defline and

Color Key for Alignnent Scores
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About the alignments

The top hitsto tuberin found in the database are to other human TSC2 proteins, plus tuberin homologsin the rat, mouse
and zebra fish. After this comes gigas from Drosophila, followed by hitsto Rap GTPase-activating domains.

The match with the top score isto itself (reassuringly) - the lower the e-value or the higher the score, the higher the
chance that the similarity isbiologically relevant. Clicking on the scores will take you to the alignments for each of the
top ten hits (as requested in our query). Clicking on the ID numbers on the left will display the sequence record at the

NCBI site.

Back to BLAST result

or
Click here to see the analysis of this BLAST search.

Sequences with E-value BETTER than threshold

Score E
Sequences producing significant alignnents: (bits) Val ue
ref | NP_000539. 1| | tuberous sclerosis 2 >gi|1717799| sp| P49815|... 3329 0.0
enb| CAA53287. 1| (X75621) tuberin [Honp sapi ens] 3322 0.0
pir|| A49420 tuberous sclerosis protein 2 - human 3269 0.0
gb| AAC34210. 1 (AC005600) tuberin [Honp sapi ens] 3260 0.0
ref| NP_036812. 1| | tuberous sclerosis 2, (renal carcinoma) >gi... 3028 0.0
sp| P49816| TSC2_RAT TUBERI N ( TUBEROUS SCLERCSI S 2 HOMOLOG PROT... 3021 0.0
gb| AAAB6902. 1 (U37775) tuberin [ Mus nuscul us] 2963 0.0
ref| NP_035777.1|| tuberous sclerosis 2 >gi|1236402| gb| AAB1875... 2923 0.0
b| AAA86901. 1 (U37775) tuberin [Mis rnuscul us] 2863 0.0
gb| AAD27867. 1| AF132986_1 (AF132986) tuberous sclerosis 2 prot... 2696 0.0
gb| AAB86682. 1 (AF013614) TSC2 gene product [Fugu rubri pes] 1590 0.0
gb| AAF49066. 1 (AE003514) gig gene product [Drosophila mnelano... 521 e-146
gb| AAD48498. 1| AF172995 1 (AF172995) gigas protein [Drosophila... 517 e-145
dbj | BAA32694. 1| (AB014460) tuberin [Homo sapiens] 378 e-103
dbj | BAA28845. 1|  (AB009371) tuberin [Mis mnuscul us] 354 3e-96
pir||T38991 conserved hypothetical protein SPAC630.13c - fiss... 164  9e-39
dbj | BAAB6586. 1|  (AB033098) Kl AA1272 protein [Honp sapi ens] 102 4e-20
pir|| TO8722 hypothetical protein DKFZp566D133.1 - hunman (frag... 97 1le-18
gb| AAB97076. 1 (AF041107) tulip 2 [Rattus norvegi cus] 96 2e-18
gb| AAB87873. 1 (AF023478) GTPase activating protein for Rapl ... 80 1le-13
gb| AAF52526. 1 (AE003617) Rapgapl gene product [Drosophila ne... 80 1le-13
gb| AAC71116. 2 (UB0838) strong simlarity to human GIPase-act. .. 79 3e-13
gh| AAD38161. 1| AF152608_1 (AF152608) tuberin [Canis famliaris... 78 T7e-13
pir||T21738 hypothetical protein T27F2.2 - Caenorhabditis ele... 77 2e-12
pir|| B39897 GrIPase-activating protein raplGAP |long form- hum.. 74 le-11
ref| NP_002876. 1| | RAP1, GIPase activating protein 1 >gi|13505... 74 1le-11
gb| AAD45946. 1| AF151966 1 (AF151966) GIPase activating protein... 73 2e-11
dbj | BAA92627. 1| (AB037810) KI AA1389 protein [Hono sapi ens] 67 1le-09
gb| AAD12543. 1 (AF090989) high-risk human papilloma viruses E. .. 65 5e-09
gb| AAC32547. 1 (AF029789) GrIPase-activating protein [Honmo sap... 65 5e-09
ref| NP_006738. 1| | signal-induced proliferation-associated gen... 65 5e-09
gb| AAD12544. 1 (AF090990) hi gh-risk human papillom viruses E. .. 65 5e-09
dbj | BAA22197. 1] (AB005666) GTIPase-activating protein [Honp sa. .. 65 5e-09
pir||T14106 probabl e GIPase-activating protein SPA-1 - rat >g... 65 5e-09
gb| AAB97075. 1 (AF041106) tulip 1 [Rattus norvegi cus] 61 1le-07
dbj | BAAB2991. 1| (AB028962) KI AA1039 protein [Hono sapi ens] 57 1le-06
ref | NP_035509. 1| | signal-induced proliferation associated gen... 55 8e-06
sp| P46062| SPA1_MOUSE GTPASE- ACTI VATI NG PROTEI N SPA-1 >gi| 7513. .. 55 8e-06

pir||S27869 GIPase-activating protein - nouse 55 8e-06




Sequences with E-value WORSE than threshold

dbj | BAA23712. 1| (AB007900) HH0452 cDNA cl one for Kl AA0440 has. .. 47 0.001
dbj | BAA25471. 1] (AB011117) KI AA0545 protein [Honp sapi ens] 45 0.009
sp| Q9716] YA3B_SCHPO HYPOTHETI CAL 149.2 KD PROTEI N C18B11.11 ... 41 0.098
enb| CAB11382. 1| (Z98741) di hydrolipoam de succinyltransferase... 38 1.1
enb| CAB82690. 1|  (AL162295) guani ne nucl eoti de exchange factor. .. 37 1.5
sp| QLO038| VHP1_CAEEL PROTElI N- TYROSI NE PHOSPHATASE VHP-1 >gi | 7. .. 36 2.5
gb| AAC83179. 1] (AC004974) spa-1-like; simlar to AF026504 (PI... 36 2.5
gb| AAF21208. 1| AC013483 32 (AC013483) putative MAP3K epsilon p... 35 5.6
gb| AAD49971. 1| ACO08075_4 (ACO08075) Contains simlarity to gi... 35 5.6
pir||T41006 ubiquitin carboxyl-termninal hydrolase - fissiony... 35 7.3

Ali gnment s

ref | NP 000539. 1| | tuberous sclerosis 2 >gi|1717799| sp| P49815| TSC2_HUMAN TUBERI N

(TUBEROUS SCLEROSI'S 2 PROTEIN) >gi| 1063586| gb| AAB41564. 1
(L48546) tuberin [Honp sapi ens]
Length = 1807

Score = 3329 bits (8535), Expect = 0.0
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= 1681/1807 (93%, Positives = 1681/ 1807 (93%

MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM
MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60

| GQ CEVAKTKKFEEHAVEALWKAVADL L QPERTLEARHAVLAL LKAl VQGQGERLGVLR 120
| GQ CEVAKTKKFEEHAVEALVKAVADL L QPERTLEARHAVLAL LKAl VQGQGERLGVLR
| GQ CEVAKTKKFEEHAVEALVWKAVADL L QPERTLEARHAVLAL LKAl VQGQGERLGVLR 120

ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEEL ADFVL QAWDVGLSSEFXXXX 180
ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYL EEELADFVL Q\WDVGLSSEF
ALFFKVI KDYPSNEDL HERL EVFKAL TDNGRHI TYLEEEL ADFVLQAWDVGLSSEFLLVL 180

XXXXKFNSCYLDEYl ARMWQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI 240
KFNSCYLDEYI ARWQM CLLCVRTASSVDI EVSL QVLDAVVCYNCLPAESLPLFI
VNLVKFNSCYLDEYlI ARMQM CLLCVRTASSVDI EVSLQVLDAVWCYNCLPAESLPLFI 240

VTLCRTI NVKEL CEPCVWKL MRNL L GTHL GHSAI YNMCHL MEDRAYMEDAPL LRGAVFFVG 300
VTLCRTI NVKEL CEPCVWKL VRNLLGTHL GHSAI YNMCHL MEDRAYMEDAPL L RGAVFFVG
VTLCRTI NVKEL CEPCWKL MRNL L GTHL GHSAI YNMCHL MEDRAYMEDAPL LRGAVFFVG 300

MALWGAHRL YSL RNSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVWAWD 360
MALWGAHRL YSLRNSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKEL QVWAVDI
MALWGAHRL YSL RNSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVWAWD 360

LLNI I ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFEL VERCADQRPE 420
LLNI I ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDONEFHGSQERYFEL VERCADQRPE
LLNI I ERLLQQLQTLDSPELRTI VHDLL TTVEEL CDQONEFHGSQERYFEL VERCADQRPE 420

SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY 480
SSLLNLI SYRAQSI HPAKDGA QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY
SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY 480

EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARSLS 540
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARSLS 540

PPPELEERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH 600
PPPEL EERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH
PPPELEERDVAAYSASL EDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH 600

SYTLPI ASSI RLQAFDFLFLLRADSLHRL GLPNKDGVVRFSPYCVCDYMEPERGSEKKXX 660
SYTLPI ASSI RLQAFDFLFLLRADSL HRL GL PNKDGVVRFSPYCVCDYMEPERGSEKK
SYTLPI ASSI RLQAFDFLFLLRADSL HRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKTS 660

XXX HXHKAKKXXXVRLGSVPYSLLFRVLL QCLKQESDWKVLKLVLGRLPESLRYK 720
VRLGSVPYSLLFRVLLQCLKQESDVWKVLKLVLGRLPESLRYK
GPLSPPTGPPGPAPAGPAVRLGSVPYSLLFRVLLQCLKQESDVWKVLKLVLGRLPESLRYK 720

VLI FTSPCSVDQL CSAL CSM.SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL 780
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VLI FTSPCSVDQLCSALCSM. SGPKTLERL RGAPEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQL CSAL CSM_SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL

DKTKQREMVYCLEQGLI HRCARQCVVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKTKOQREMVYCLEQGLI HRCARQCWALSI CSVEMPDI | | KALPVLVWVKLTHI SATASVA
DKTKQREMVYCLEQGLI HRCARQCVVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA

VPLLEFLSTLARLPHL YRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC
VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC
VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC

RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVPFI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS

PPVKEFKESSAAEAFRCRSI SVSEHVWRSRI QT'SL TSASL GSADENSVAQADDSL KNLHL
PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSVAQADDSL KNLHL
PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT'SL TSASL GSADENSVAQADDSL KNLHL

ELTETCLDMVARYVFSNFTAVPKRSPVGEFL L AGGRT KTWL VGNKXOOOXXXXXXXXX
EL TETCLDMVARYVFSNFTAVPKRSPVGEFL L AGGRTKTW.VGNK
ELTETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGT GTRSL

XXXDSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG
DSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMBGGHGLRVG
L GL DSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG

ALDVPASQFLGSATSPGPRTAPAAKPEKASAGT RVPVQEKTNLAAYVPLLTQGMAEI LVR
ALDVPASQFL GSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMAEI LVR
ALDVPASQFL GSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMEI LVR

RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSL SVPAAST
RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAST
RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSL SVPAAST

AKPPPLPRSNTVASFSSL YQSSCQGQL HRSVSWADSAVVMIGOXXXXKXXXXXHKKXK
AKPPPLPRSNTVASFSSL YQSSCQGQL HRSVSWADSAVVM
AKPPPLPRSNTVASFSSL YQSSCQGQL HRSVSWADSAVVMEEGSPGEVPVLVEPPGLEDV

XAAL GVDRRTDAYXXXXXXXXQEEKSLHAEEL VGRG Pl ERVVSSEGGRPSVDXXXXXXX
AALGVDRRTDAY QEEKSLHAEELVGRA Pl ERVVSSEGGRPSVD
EAAL GVDRRTDAYSRSSSVSSQEEKSLHAEELVGRG Pl ERVWWSSEGGRPSVDL SFQPSQ

XXKXXXXXXXXXTL QDI LGDPGDKADVGRL SPEVKARSQSGT L DGESAAWSASGEDSRGQ
TLQDI LGDPGDKADVGRL SPEVKARSQSGT L DGESAAWSASGEDSRGQ
PLSKSSSSPEL QTLQDI L GDPGDKADVGRL SPEVKARSQSGT L DGESAAWSASGEDSRGQ

PEXOOOOOOOKKXXXXXXY T SDSAPSRRGKRVERDAL KSRATASNAEKVPGE NPSFV
PE YTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG NPSFV
PEGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG NPSFV

FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA
FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA
FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA

| LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGL DVCGEDGQFTYCWHDDI MQAVFH
| LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI MQAVFH
| LSNEHGSYRYTEFLTALGRLI ELKDCQPDKVYL GGL DVCGEDGQFTYCWHDDI MQAVFH

| ATLMPTKDVDKHRCDKKRHL GNDFVSI VYNDSGEDFKLGT1 KGQFNFVHVI VTPLDYEC
| ATLMPTKDVDKHRCDKKRHL GNDFVSI VYNDSGEDFKLGT1 KGQFNFVHVI VTPLDYEC
I ATLMPTKDVDKHRCDKKRHL GNDFVS| VYNDSGEDFKLGT1 KGQFNFVHVI VTPLDYEC

NL VSL QCRKDVEGL VDT SVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI YPSKW
NLVSL QCRKDVEGL VDT SVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI YPSKW
NLVSLQCRKDVEGL VDT SVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI YPSKW

I ARLRHI KRLRORI CEEAAY XXXXXXXXXXXXXXKAPAQT PAEPTPGYEVGORKRLI SSV
I ARLRHI KRLRQRI CEEAAY KAPAQTPAEPTPGYEVGORKRLI SSV
I ARLRHI KRLRQRI CEEAAYSNPSL PLVHPPSHSKAPAQTPAEPTPGYEVGQRKRLI SSV

EDFTEFV 1807
EDFTEFV
EDFTEFV 1807

780

840

840

900

900

960

960

1020

1020

1080

1080

1140

1140

1200

1200

1260

1260

1320

1320

1380

1380

1440

1440

1500

1500

1560

1560

1620

1620

1680

1680

1740

1740

1800

1800



enmb| CAA53287. 1| (X75621) tuberin [Honp sapi ens]

Length = 1807

Score = 3322 bits (8517), Expect = 0.0

ldentities

Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

1

1

61

61

121

121

181

181

241

241

301

301

361

361

421

421

481

481

541

541

601

601

661

661

721

721

781

781

841

841

901

901

961

961

= 1678/ 1807 (92%, Positives = 1678/ 1807 (92%

MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM
MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM
MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM

| GQ CEVAKTKKFEEHAVEALWKAVADL L QPERTLEARHAVLAL LKAl VQGQGERLGVLR
| GQ CEVAKTKKFEEHAVEALVWKAVADLLQPER LEARHAVLALLKAI VQGQGERLGVLR
| GQ CEVAKTKKFEEHAVEALWKAVADL L QPERPL EARHAVLAL LKAl VQGQGERLGVLR

ALFFKVI KDYPSNEDL HERL EVFKAL TDNGRHI TYL EEEL ADFVL QAWVDVGL SSEFXXXX
ALFFKVI KDYPSNEDLHERL EVFKAL TDNGRHI TYL EEEL ADFVL QAWWDVGL SSEF
ALFFKVI KDYPSNEDL HERL EVFKAL TDNGRHI TYL EEEL ADFVL QAWDVGLSSEFLLVL

XXXXKFNSCYLDEY! ARMWQM CLLCVRTASSVDI EVSL QVLDAVVCYNCLPAESLPLFI
KFNSCYLDEYI ARWOM CLLCVRTASSVDI EVSL QVLDAVVCYNCLPAESLPLFI
VNLVKFNSCYLDEYlI ARMVQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI

VTLCRTI NVKEL CEPCWKL MRNL L GTHL GHSAI YNMCHL MEDRAYMEDAPL LRGAVFFVG
VTLCRTI NVKEL CEPCVWKL VRNLLGTHL GHSAI YNMCHL MEDRAYMEDAPL L RGAVFFVG
VTLCRTI NVKEL CEPCWKL MRNL L GTHL GHSAI YNMCHL MEDRAYMEDAPL L RGAVFFVG

MALWGAHRL YSL RNSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVWAWDI
MALWGAHRL YSLRNSPTSV PSFYQAMACPNEVVSYEI VLS| TRLI KKYRKEL QVWAWDI
MALWGAHRL YSL RNSPTSVL PSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVWAWDI

LLNI I ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDONEFHGSQERYFEL VERCADQRPE
LLNI I ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDONEFHGSQERYFEL VERCADQRPE
LLNI' I ERLLQQLQTLDSPELRTI VHDLL TTVEEL CDONEFHGSQERYFEL VERCADQRPE

SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY
SSLLNLI SYRAQSI HPAKDGW OQNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY
SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY

EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVVARSLS
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS

PPPELEERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH
PPPEL EERDVAAYSASL EDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH
PPPELEERDVAAYSASL EDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH

SYTLPI ASSI RLQAFDFLFLLRADSL HRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKXX
SYTLPI ASSI RLQAFDFL LLRADSLHRL GL PNKDGVVRFSPYCVCDYMEPERGSEKK
SYTLPI ASSI RLQAFDFLLLLRADSLHRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKTS

XXX XXXXVRL GSVPYSL L FRVL L QCL KQESDVWKVL KL VL GRLPESLRYK
VRLGSVPYSLLFRVLLQCLKQESDWKVLKLVLGRLPESLRYK
GPLSPPTGPPGPAPAGPAVRL GSVPYSLLFRVLLQCLKQESDWKVLKLVLGRLPESLRYK

VLI FTSPCSVDQL CSAL CSM_SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQLCSALCSM.SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQLCSALCSM.SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL

DKTKOREMVYCLEQGLI HRCARQCVVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKTKQREMVYCLEQGLI HRCARQCVWVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKTKOREMVYCLEQGLI HRCARQCWVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA

VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC
VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC
VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC

RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARST SLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVPFI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVPFI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS

PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT'SL TSASL GSADENSVAQADDSL KNLHL
PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSVAQADDSL KNLHL
PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSVAQADDSLKNLHL

60

60
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120
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180

240

240

300

300

360

360

420

420
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480
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540

600

600
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660

720

720

780

780

840

840

900

900

960

960
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1020



Query: 1021 ELTETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW. VGNKXXXXKXXXXXX 1080
ELTETCLDWMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNK
Sbj ct: 1021 ELTETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGTGTRSL 1080

Query: 1081 XXXDSGELQSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMEGGHGLRVG 1140
DSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMBGGHGLRVG
Shj ct: 1081 LGLDSGELQSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMEGGHGLRVG 1140

Query: 1141 ALDVPASQFLGSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGWAEI LVR 1200
ALDVPASQFL GSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMAEI LVR
Sbjct: 1141 ALDVPASQFLGSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGWAEI LVR 1200

Query: 1201 RPTGNTSW.MSLENPLSPFSSDI NNVPLQEL SNAL MAAERFKEHRDTAL YKSLSVPAAST 1260
RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAST
Sbj ct: 1201 RPTGNTSW.MSLENPLSPFSSDI NNVPLQEL SNAL MAAERFKEHRDTAL YKSLSVPAAST 1260

Query: 1261 AKPPPLPRSNTVASFSSLYQSSCQGQLHRSVSWADSAVVMXXXXKKKXXXXX 1320
AKPPPLPRSNTVASFSSL YQSSCQGQL HRSVSWADSAVVM
Sbhjct: 1261 AKPPPLPRSNTVASFSSLYQSSCQGQLHRSVSWADSAVVMEEGSPGEVPVLVEPPGLEDY 1320

Query: 1321 XAALGVDRRTDAYXXXXXXXXQEEKSLHAEELVGRG Pl ERVVSSEGGERPSVDXXXXXXX 1380
AALGVDRRTDAY QEEKSLHAEELVCGRA Pl ERVVSSEGGRPSVD
Sbj ct: 1321 EAALGVDRRTDAYSRSSSVSSQEEKSLHAEELVGRG Pl ERVWSSEGGRPSVDLSFQPSQ 1380

Query: 1381 XXXXXXXXXXXXTLQDI LGDPGDKADVGRL SPEVKARSQSGTL DGESAAWSASGEDSRGRQ 1440
TLQDI L GDPGDKADVGRL SPEVKARSQSGT L DGESAAWBASGEDSRGQ
Sbj ct: 1381 PLSKSSSSPELQTLQDI LGDPGDKADVGRL SPEVKARSQSGTL DGESAAWBASGEDSRGQ 1440

Query: 1441 PEXXXXXOKXXXXXXXXXY T SDSAPSRRGKRVERDALKSRATASNAEKVPG NPSFV 1500
PE YTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG NPSFV
Sbj ct: 1441 PEGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDALKSRATASNAEKVPGA NPSFV 1500

Query: 1501 FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA 1560
FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVL YVGEGQSNSELA
Sbj ct: 1501 FLQLYHSPFFCGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA 1560

Query: 1561 | LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGLDVCGEDGQFTYCWHDDI MQAVFH 1620
| LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGL DVCGEDGQFTYCWHDDI MQAVFH
Sbj ct: 1561 | LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGGLDVCGEDGQFTYCWHDDI MOAVFH 1620

Query: 1621 | ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGT KGQFNFVHVI VTPLDYEC 1680
| ATLMPTKDVDKHRCDKKRHL GNDFVSI VYNDSGEDFKLGT1 KGQFNFVHVI VTPLDYEC
Sbjct: 1621 | ATLMPTKDVDKHRCDKKRHLGNDFVS| VYNDSGEDFKLGTI KGQFNFVHVI VTPLDYEC 1680

Query: 1681 NLVSLQCRKDVEG.VDTSVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI YPSKW 1740
NLVSL QCRKDVEGL VDT SVAKI VSDRNL PFVARQVAL HANMASQVHHSRSNPTDI YPSKW
Sbj ct: 1681 NLVSLQCRKDVEGLVDTSVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI YPSKW 1740

Query: 1741 | ARLRH KRLRQRI CEEAAYXXXXXXXXXXXXXXKAPAQT PAEPTPGYEVGQRKRLI SSV 1800
I ARLRHI KRLRQRI CEEAAY KAPAQTPAEPTPGYEVGORKRLI SSV
Sbjct: 1741 | ARLRH KRLRQRI CEEAAYSNPSL PLVHPPSHSKAPAQT PAEPTPGYEVGORKRLI SSV 1800

Query: 1801 EDFTEFV 1807
EDFTEFV
Sbj ct: 1801 EDFTEFV 1807

pir|| A49420 tuberous sclerosis protein 2 - human
Length = 1784

Score = 3269 bits (8382), Expect = 0.0
Identities = 1658/ 1807 (91%, Positives = 1658/1807 (91%, Gaps = 23/1807 (1%

Query: 1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM
Sbhjct: 1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60

Query: 61 | GQ CEVAKTKKFEEHAVEALVKAVADL L QPERTLEARHAVLAL LKAl VQGQGERLGVLR 120
| GQ CEVAKTKKFEEHAVEALVKAVADL L QPERTL EARHAVLAL LKAl VQGQGERLGVLR
Sbjct: 61 | GQ CEVAKTKKFEEHAVEALWKAVADL L QPERTL EARHAVLAL LKAl VQGQGERLGVLR 120

Query: 121 ALFFKVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEELADFVLQWDVGLSSEFXXXX 180
ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEEL ADFVL QAWDVGL SSEF
Sbjct: 121 ALFFKVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEELADFVLQWDVGLSSEFLLVL 180



Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:

181

181

241

241

301

301

361

361

421

421

481

481

541

541

601

601

661

661

721

721

781

781

841

841

901

901

961

961

1021

1021

1081

1081

1141

1141

1201

1201

1261

XXXXKFNSCYLDEYlI ARWQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI
KFNSCYLDEYlI ARMWQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI
VNLVKFNSCYLDEYlI ARMVQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI

VTLCRTI NVKEL CEPCVWKLMRNLL GTHLGHSAI YNMCHL MEDRAYMEDAPL LRGAVFFVG
VTLCRTI NVKEL CEPCVWKL VRNLLGTHLGHSAI YNMCHL MEDRAYMEDAPL L RGAVFFVG
VTLCRTI NVKEL CEPCWKL MRNL L GTHL GHSAI YNMCHL MEDRAYMEDAPL LRGAVFFVG

MALWGAHRL YSLRNSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVWVAVWDI
MALWGAHRL YSL RNSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKEL QUWAWDI
MALWGAHRL YSL RNSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVWAWDI

LLNI | ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFEL VERCADQRPE
LLNI | ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFEL VERCADQRPE
LLNI | ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFEL VERCADQRPE

SSLLNLI SYRAQSI HPAKDGW ONL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY
SSLLNLI SYRAQSI HPAKDGA QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY
SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY

EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVVARSLS
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS

PPPEL EERDVAAYSASL EDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH
PPPEL EERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH
PPPELEERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH

SYTLPI ASSI RLQAFDFL FLLRADSL HRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKXX
SYTLPI ASS| RLQAFDFLFLLRADSL HRL GL PNKDGVVRFSPYCVCDYMEPERGSEKK
SYTLPI ASS| RLQAFDFLFLLRADSLHRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKTS

XXXOOOOOKKKKKVRL GSVPYSL L FRVL L QCL KQESDWKVL KLVL GRLPESLRYK
VRLGSVPYSLLFRVLLQCLKQESDVKVLKLVLGRLPESLRYK
GPLSPPTGPPGPAPAGPAVRLGSVPYSLLFRVLLQCLKQESDVWKVLKLVLGRLPESLRYK

VLI FTSPCSVDQLCSALCSM. SGPKTLERLRGAPEG-SRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQL CSALCSM. SGPKTLERL RGAPEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQL CSAL CSM.SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL

DKTKQREMVYCLEQGLI HRCARQCWVALSI CSVEMPDI | | KALPVLVWKLTHI SATASVA
DKTKOREMVYCLEQGLI HRCARQCWVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKTKOREMVYCLEQGLI HRCARQCVVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA

VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC
VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC
VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC

RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARST SLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVPFI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS

PPVKEFKESSAAEAFRCRSI SVSEHVWRSRI QT'SL TSASL GSADENSVAQADDSL KNLHL
PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSVAQADDSL KNLHL
PPVKEFKESSAAEAFRCRSI SVSEHVWRSRI QT'SL TSASL GSADENSVAQADDSL KNLHL

ELTETCLDMVARYVFSNFTAVPKRSPVGEFL L AGGRT KTWL VGNKXOOXXXXKXXXXX
EL TETCLDMVARYVFSNFTAVPKRSPVGEFL L AGGRTKTW.VGNK
ELTETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGT GTRSL

XXXDSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG
DSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMBGGHGLRVG
L GL DSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG

ALDVPASQFLGSATSPGPRTAPAAKPEKASAGT RVPVQEKTNLAAYVPLLTQGWAEI LVR
ALDVPASQFL GSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMAEI LVR
ALDVPASQFLGSATSPGPRTAPAAKPEKASAGT RVPVQEKTNLAAYVPLLTQGMAEI LVR

RPTGNTSW.MSLENPL SPFSSDI NNIVPL QEL SNAL MAAERFKEHRDTAL YKSL SVPAAST
RPTGNTSW. MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAST
RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSL SVPAAST

AKPPPLPRSNTVASFSSL YQSSCQGQL HRSVSWADS AVVMIOOXXXXOXXXXXXXX

240

240

300

300

360

360

420

420

480

480

540

540

600

600

660

660

720

720

780

780

840

840

900

900

960

960

1020

1020

1080

1080

1140

1140

1200

1200

1260

1260

1320



AKPPPLPRSNT DSAVVM
Sbjct: 1261 AKPPPLPRSNT----------------------- DSAVVMEEGSPGEVPVLVEPPGLEDV 1297

Query: 1321 XAALGVDRRTDAYXXXXXXXXQEEKSLHAEELVGRG Pl ERVWSSEGGRPSVDXXXXXXX 1380
AALGVDRRTDAY QEEKSLHAEEL VGRG Pl ERVWSSEGGRPSVD
Sbj ct: 1298 EAALGVDRRTDAYSRSSSVSSQEEKSLHAEELVGRG Pl ERVWSSEGGRPSVDLSFQPSQ 1357

Query: 1381 XXXOOOXXXXXTLQDI LGDPGDKADVGRL SPEVKARSQSGT L DGESAAWSASGEDSRGQ 1440
TLQDI LGDPGDKADVGRL SPEVKARSQSGT L DGESAAWSASGEDSRGQ
Sbj ct: 1358 PLSKSSSSPELQTLQDI LGDPCDKADVGRL SPEVKARSQSGT L DGESAAWSASGEDSRGQ 1417

Query: 1441 PEXXXXXOXXXXXXXXXXYTI SDSAPSRRGKRVERDALKSRATASNAEKVPG NPSFV 1500
PE YTl SDSAPSRRGKRVERDAL KSRATASNAEKVPG NPSFV
Sbj ct: 1418 PEGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG NPSFV 1477

Query: 1501 FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA 1560
FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA
Sbj ct: 1478 FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA 1537

Query: 1561 | LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI MQAVFH 1620
| LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGEL DVCGEDGQF TYCWHDDI MQAVFH
Sbj ct: 1538 | LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGL DVCGEDGQFTYCWHDDI MQAVFH 1597

Query: 1621 | ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI VTPLDYEC 1680
I ATLMPTKDVDKHRCDKKRHL GNDFVSI VYNDSGEDFKLGT 1 KGQFNFVHVI VTPLDYEC
Sbj ct: 1598 | ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI VTPLDYEC 1657

Query: 1681 NLVSLQCRKDVEG.VDTSVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI YPSKW 1740
NLVSL QCRKDVEGL VDT SVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI YPSKW
Sbj ct: 1658 NLVSLQCRKDVEGLVDTSVAKI VSDRNLPFVARQVAL HANVASQVHHSRSNPTDI YPSKW 1717

Query: 1741 1 ARLRHI KRLRQRI CEEAAYXXXXOXXXXXXXXXKAPAQT PAEPTPGYEVGORKRLI SSV 1800
| ARLRHI KRLRORI CEEAAY KAPAQTPAEPTPGYEVGQRKRLI SSV
Sbjct: 1718 | ARLRH KRLRQRI CEEAAYSNPSL PLVHPPSHSKAPAQTPAEPTPGYEVGQRKRLI SSV 1777

Query: 1801 EDFTEFV 1807
EDFTEFV
Sbjct: 1778 EDFTEFV 1784

gb| AAC34210. 1| (AC005600) tuberin [Honp sapiens]
Length = 1784

Score = 3260 bits (8358), Expect = 0.0
Identities = 1654/1807 (91%, Positives = 1654/1807 (91%, Gaps = 23/1807 (1%

Query: 1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM
Sbhjct: 1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60

Query: 61 | GQ CEVAKTKKFEEHAVEALVWKAVADL L QPERTLEARHAVLAL LKAl VQGQGERLGVLR 120
| GQ CEVAKTKKFEEHAVEALVWKAVADLLQPER LEARHAVLALLKAI VQGQGERLGVLR
Sbjct: 61 | GQ CEVAKTKKFEEHAVEALVWKAVADL L QPERPLEARHAVLAL LKAl VQGQGERLGVLR 120

Query: 121 ALFFKVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEELADFVLQWDVGLSSEFXXXX 180
ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYL EEEL ADFVL Q\WDVGLSSEF
Sbhjct: 121 ALFFKVI KDYPSNEDLHERL EVFKALTDNGRH TYLEEELADFVL QAWWDVGLSSEFLLVL 180

Query: 181 XXXXKFNSCYLDEYI ARWQM CLLCVRTASSVDI EVSLQVLDAVWCYNCLPAESLPLFI 240
KFNSCYLDEYI ARWQM CLLCVRTASSVDI EVSL QVL DAVVCYNCLPAESLPLFI
Sbjct: 181 VNLVKFNSCYLDEYI ARWQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI 240

Query: 241 VTLCRTI NVKELCEPCWKLMRNLLGTHLGHSAI YNMCHL MEDRAYMEDAPL LRGAVFFVG 300
VTLCRTI NVKEL CEPCVWKL VRNLLGTHL GHSAI YNMCHL MEDRAYMEDAPL L RGAVFFVG
Shjct: 241 VTLCRTI NVKELCEPCWKLMRNLLGTHLGHSAI YNMCHL MEDRAYMEDAPL L RGAVFFVG 300

Query: 301 MALWGAHRLYSLRNSPTSVFPSFYQAMACPNEVVSYE! VLS| TRLI KKYRKELQVWAWD 360
MALWGAHRL YSLRNSPTSV PSFYQAMACPNEVVSYEI VLS| TRLI KKYRKEL QVWAVDI
Sbjct: 301 MALWGAHRLYSLRNSPTSVLPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVWAWDI 360

Query: 361 LLNI I ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFELVERCADQRPE 420
LLNI | ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFEL VERCADQRPE
Shjct: 361 LLNI I ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDONEFHGSQERYFEL VERCADQRPE 420

Query: 421 SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY 480



Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

421

481

481

541

541

601

601

661

661

721

721

781

781

841

841

901

901

961

961

1021

1021

1081

1081

1141

1141

1201

1201

1261

1261

1321

1298

1381

1358

1441

1418

1501

1478

SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY
SSLLNLI SYRAQSI HPAKDGW OQNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY 480

EEELI NSVVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARSLS 540
EEELI NSVVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
EEELI NSVVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARSLS 540

PPPEL EERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH 600
PPPELEERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH
PPPEL EERDVAAYSASL EDVKTAVLGLLVI LQTKLYTLPASHATRVYEM_VSHI QLHYKH 600

SYTLPI ASS| RLQAFDFLFLLRADSLHRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKXX 660
SYTLPI ASSI RLQAFDFL LLRADSLHRLGLPNKDGVVRFSPYCVCDYMEPERGSEKK
SYTLPI ASS| RLQAFDFLLLLRADSLHRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKTS 660

XXXXOOOXXXXXXVRLGSVPYSL L FRVL L QCLKQESDWKVLKLVLGRLPESLRYK 720
VRLGSVPYSLLFRVLLQCLKQESDWKVLKLVLGRLPESLRYK
GPLSPPTGPPGPAPAGPAVRL GSVPYSLLFRVLLQCLKQESDWKVLKLVLGRLPESLRYK 720

VLI FTSPCSVDQLCSALCSM. SGPKTLERLRGAPEG-SRTDLHLAVVPVLTALI SYHNYL 780
VLI FTSPCSVDQL CSAL CSM_SGPKTL ERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQLCSALCSM.SGPKTLERLRGAPEG-SRTDLHLAVVPVLTALI SYHNYL 780

DKTKOREMVYCLEQGLI HRCARQCWVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA 840
DKTKOREMVYCLEQGLI HRCA QCVVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKTKOREMVYCLEQGLI HRCASQCWVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA 840

VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC 900
VPLLEFLSTLARLPHL YRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC
VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC 900

RLPFRKDFVPFI TKGLRSNVLL SFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS 960
RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS 960

PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSVAQADDSLKNLHL 1020
PPVKEFKESSAAEAFRCRSI SVSEHVWVRSRI QT'SL TSASL GSADENSVAQADDSL KNLHL
PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSVAQADDSLKNLHL 1020

EL TETCLDMVARYVFSNFTAVPKRSPVGEFL L AGGRT KT VGNKXOOOOKXXXXXX 1080
ELTETCLDWMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNK
EL TETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGTGTRSL 1080

XXXDSGEL QSGPESSSSPGVHVRQT KEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG 1140
DSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG
L G DSCGEL QSGPESSSSPGVHVRQT KEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG 1140

ALDVPASQFL GSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMEI LVR 1200
ALDVPASQFL GSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMAEI LVR
ALDVPASQFL GSATSPGPRTAPAAKPEKASAGT RVPVQEKTNLAAYVPLLTQGMAEI LVR 1200

RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAST 1260
RPTGNTSW.MSL ENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSL SVPAAST
RPTGNTSW.MSLENPL SPFSSDI NNIVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAST 1260

AKPPPLPRSNTVASFSSL YQSSCQGQL HRSYSWADSAV VMO XXXXXXX 1320
AKPPPLPRSNT DSAVWM
AKPPPLPRSNT- - = = = === m e mee e e e DSAVWMEEGSPGEVPVLVEPPGLEDV 1297

XAAL GVDRRT DAY XXXXXXXXQEEKSLHAEEL VGRG Pl ERVVSSEGGERPSVDXXXXXXX 1380
AALGVDRRTDAY QEEKSLHAEELVGRG Pl ERVWSSEGGRPSVD
EAAL GVDRRTDAYSRSSSVSSQEEKSLHAEELVGRG Pl ERVWSSEGGRPSVDLSFQPSQ 1357

XXXOOOXXXXXXTL QDI LGDPGDKADVGRL SPEVKARSQSGT L DGESAAWSASGEDSRGQ 1440
TLQDI LGDPGDKADVGRL SPEVKARSQSGT L DGESAAWBASGEDSRGQ
PLSKSSSSPELQTLQDI L GDPGDKADVGRL SPEVKARSQSGTL DGESAAWSASGEDSRGQ 1417

PEXXXOOOXXXXXKHKKXXXYTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG NPSFV 1500
PE YTl SDSAPSRRGKRVERDAL KSRATASNAEKVPG NPSFV
PEGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG NPSFV 1477

FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA 1560
FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA
FLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELA 1537



Query: 1561 | LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI MQAVFH 1620
| LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI MQAVFH
Sbj ct: 1538 | LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGL DVCGEDGQFTYCWHDDI MQAVFH 1597

Query: 1621 | ATLMPTKDVDKHRCDKKRHL GNDFVSI VYNDSGEDFKLGT1 KGQFNFVHVI VTPLDYEC 1680
| ATLMPTKDVDKHRCDKKRHL GNDFVSI VYNDSGEDFKLGT1 KGQFNFVHVI VTPLDYEC
Sbj ct: 1598 | ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI VTPLDYEC 1657

Query: 1681 NLVSLQCRKDVEGLVDTSVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI YPSKW 1740
NLVSL QCRKDVEGL VDT SVAKI VSDRNL PFVARQVAL HANMASQVHHSRSNPTDI YPSKW
Sbj ct: 1658 NLVSLQCRKDVEGLVDTSVAKI VSDRNLPFVARQVAL HANVASQVHHSRSNPTDI YPSKW 1717

Query: 1741 | ARLRH KRLRQRI CEEAAYXXXXXXXXXXXXXXKAPAQT PAEPTPGYEVGQRKRLI SSV 1800
| ARLRHI KRLRQRI CEEAAY KAPAQTPAEPTPGYEVGQRKRLI SSV
Sbjct: 1718 | ARLRH KRLRQRI CEEAAYSNPSL PLVHPPSHSKAPAQTPAEPTPGYEVGQRKRLI SSV 1777

Query: 1801 EDFTEFV 1807
EDFTEFV
Sbjct: 1778 EDFTEFV 1784

ref| NP_036812. 1| | tuberous sclerosis 2, (renal carcinom) >gi|1363334|pir]||S57329
tuberous sclerosis 2 honolog - rat
>gi | 994784| dbj | BAA08914. 1| (D50413) tuberin [Rattus
norvegi cus]
Length = 1809

Score = 3028 bits (7763), Expect = 0.0
Identities = 1533/1812 (84%, Positives = 1583/1812 (86%, Gaps = 8/1812 (0%

Query: 1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGT RPNPR AEGKQTEFI | TAEI LRELS ECGLNNRI RM
Sbjct: 1 MAKPTSKDSGLKEKFKI LLGLGTSRPNPRCAEGKQTEFI | TAEI LRELSGECGLNNRI RM 60

Query: 61 | GQ CEVAKTKKFEEHAVEALWKAVADL L QPERTL EARHAVLAL LKAl VQGQGERLGVLR 120
| GQ C+VAKTKK EEHAVEALWKAV+DLLQPER EARHAVLALLKAI VQGQGHRLGVLR
Shjct: 61 | GQ CDVAKTKKL EEHAVEALWKAVSDL L QPERPPEARHAVLAL LKAl VQGQGDRLGVLR 120

Query: 121 ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEELADFVLQAWDVGLSSEFXXXX 180
ALFFKVI KDYPSNEDL HERL EVFKAL TDNGRHI TYLEEEL A+FVLQAWDVGLSSEF
Sbjct: 121 ALFFKVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEELAEFVLQWWDVGLSSEFLLVL 180

Query: 181 XXXXKFNSCYLDEYI ARWQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI 240
KFNSCYLDEYI A W M CLLC+RT SSVDI EVSLQVLDAVVCYNCLPAESLPLFI
Sbjct: 181 VNLVKFNSCYLDEYlI APMWHM CLLCI RTVSSVDI EVSLQVLDAVVCYNCLPAESLPLFI 240

Query: 241 VTLCRTI NVKELCEPCWKLMRNLLGTHL GHSAI YNMCHL MEDRAYMEDAPLLRGAVFFVG 300
+TLCRT+NVKEL CEPCVWKL MRNLLGTHLGHSAI YNMC +ME+R+YMEDAPLLRGAVFFVG
Sbjct: 241 | TLCRTVNVKELCEPCWKLMRNLLGTHLGHSAI YNMCRI MENRSYMEDAPL LRGAVFFVG 300

Query: 301 MALWGAHRLYSLRNSPTSVFPSFYQAMACPNEVVSYEI VLSI TRLI KKYRKELQVWAWDI 360
MALWGAHRL YSL+NSPTSV PSFY+AM CPNEVVSYEI VLS| TRLI KKYRKELQ V WDI
Sbjct: 301 MALWGAHRLYSLKNSPTSVLPSFYEAMICPNEVVSYE! VLS| TRLI KKYRKELQAVTWDI 360

Query: 361 LLNI | ERLLQQLQTLDSPELRTI VHDLL TTVEEL CDQNEFHGSQERYFELVERCADQRPE 420
LL+l | ERLLQQLQ LDSPELRTI VHDLLTTVEEL CDQNEFHGSQERY+ELVE ~ ADQRPE
Shjct: 361 LLDI I ERLLQQLQNLDSPELRTI VHDLL TTVEEL CDQNEFHGSQERYYELVESYADQRPE 420

Query: 421 SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY 480
SSLLNLI +YRAQSI HPAKDGW QNLQ LMERFFR+E R AVRI KVLDVLSFVLLI NRQFY
Sbjct: 421 SSLLNLI TYRAQSI HPAKDGW QNLQLLMERFFRNECRSAVRI KVLDVLSFVLLI NRQFY 480

Query: 481 EEELI NSWVI SQLSH PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARSLS 540
EEELI NSVVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
Sbjct: 481 EEELI NSWVI SQLSH PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARSLS 540

Query: 541 PPPELEERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH 600
PP ELEERD+A YSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYE L+SH QLHYKH
Sbj ct: 541 PPLELEERDLAVYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYETLI SHI QLHYKH 600

Query: 601 SYTLPI ASSI RLQAFDFLFLLRADSLHRLG.PNKDGVVRFSPYCVCDYMEPERGSEKKXX 660
Y+LPI ASSI RLQAFDFL LLRADSLHRLGLPNKDGWRFSPYC+CD E +R SEKK
Sbjct: 601 GYSLPI ASSI RLQAFDFLLLLRADSLHRLG.PNKDGVVRFSPYCL CDCAEL DRASEKKAS 660



Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct:
Query:

661

661

721

721

781

781

841

841

901

901

961

961

1021

1021

1081

1081

1141

1141

1201

1201

1261

1261

1321

1321

1378

1380

1438

1440

1496

1500

1556

1558

1616

1618

1676

1678

1736

XXX HKHKAKXXXVRL GSVPYSLLFRVL L QCL KQESDVWKVLKLVLGRLPESLRYK
VRLG +PYSLLFRVLLQCLKQE+DWKVLKLVL +LPESLRYK
GPLSPPTGPPSPVPTGPAVRLGHLPYSLLFRVLLQCLKQETDWKVLKLVLSKLPESLRYK

VLI FTSPCSVDQL CSAL CSM.SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQL SALCSMLS PKTLERLRG PEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQLSSALCSM.SAPKTLERLRGTPEGFSRTDLHLAVVPVLTALI SYHNYL

DKTKQREMVYCLEQGLI HRCARQCVVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKT+QREMVYCLEQGLI +RCA QCVVAL+|I CSVEMPDI | | KALPVLVWVKLTHI SATASVA
DKTROREMVYCLEQGLI YRCASQCVVALAI CSVEMPDI | | KALPVLVVKLTHI SATASVA

VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC
+PLLEFLSTLARLPHL YRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC
| PLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC

RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVP+|I TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI AR PKQGLNNS
RLPFRKDFVPYI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARAPKQGLNNS

PPVKEFKESSAAEAFRCRSI SVSEHVWRSRI QT'SL TSASL GSADENSVAQADDSL KNLHL
PPVKEFKES AAEAFRCRSI SVSEHVVRSRI QTSLTSASL GSADENS+AQADD+LKNLHL
PPVKEFKESCAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSMVAQADDNL KNLHL

ELTETCLDWMVARYVFSNFTAVPKRSPVGEFL L AGGRT KTWL VGNKXOOOXXXXOKKXXXX
EL TETCLDMVARYVFSNFTAVPKRSPVGEFL L AGGRTKTW.VGNK
EL TETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGTGTRSL

XXXDSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG
DSGHLQ G SSS PG HVRQTKEAPAKL ESQAGQQVSRGARDRVRSMBGGHGLRVG
L GL DSGDL QGGSASSSDPGTHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMEGGHGLRVG

ALDVPASQFL GSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMEI LVR
LD A G S G+ APAA+PEK AG ++P EK NLAAYVPLLTQGMEI LVR
VLDTSAPYTPGGPASL GAQAAPAARPEKPCAGAQL PAAEKANL AAYVPLLTQGMAEI LVR

RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSL SVPAAST
RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAA T
RPTGNTSW.MSLENPL SPFSSDI NNIVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAGT

AKPPPLPRSNTVASFSSL YQSSCQGQL HRSVSWADSAVVIMIXXXXXXKXKHKKXXX
AKPP LPRSNTVASFSSLYQ SCQGQLHRSVSWADSAVV+
AKPPTLPRSNTVASFSSL YQPSCQGQL HRSVSWADSAVVL EEGSPGEAHVPVEPPEL EDF

XAALGVDR- - - RTDAYXXXXXXXXQEEKSLHAEEL VGRG Pl ERVWSSEGGRPSVDXXXX
AALG DR R DAY QEEKS H EEL G PI ER +SSEG RP+VD
EAAL GT DRHCQRPDAYSRSSSASSQEEKS- HLEELAAGA Pl ERAI SSEGARPTVDLSFQ

HOOOXXXXXXXKKXXTL QDI L GDPGDKADVGRL SPEVKARSQSGTL DGESAAWSASGEDS
TLQDI LGD GDK D+GRLSPE K RSQSG LDGE+A WBA GE+S
PSQPL SKSSSSPELQTLQDI LGDLGDKTDI GRLSPEAKVRSQSG L DGEAATWSAPGEES

R- - GRPEXXOOOOKXXXXXXXXXXYTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG
R PE YTl SDSAPSRRGKRVERD KSR  AS+AEKVPG
Rl TVPPEGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDNFKSRTAASSAEKVPG

NPSFVFLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQS
NPSFVFLQLYHSPFFGDESNKPI LLPNE ~ SFERSVQLLDQ PSYDTHKI AVLYVGEGQS
NPSFVFLQLYHSPFFGDESNKPI LLPNE- - SFERSVQLLDQ PSYDTHKI AVLYVGEGQS

NSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI M
+SELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGLDVCGEDGQFTYCWHDDI M
SSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGLDVCGEDGQFTYCWHDDI M

QAVFHI ATL MPTKDVDKHRCDKKRHL GNDFVSI VYNDSGEDFKLGT T KGQFNFVHVI VTP
QAVFHI ATL MPTKDVDKHRCDKKRHLGNDFVSI +YNDSGEDFKLGTI KGQFNFVHVI +TP
QAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI | YNDSGEDFKLGT I KGQFNFVHVI | TP

LDYECNL VSL QCRKDVEGLVDTSVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI
LDY+CNL++LQCRKDVEGLVDTSVAKI VSDRNL  FVARQVAL HANVASQVHHSRSNPTDI
LDYKCNLLTLQCRKDVEGL VDT SVAKI VSDRNL SFVARQVAL HANVASQVHHSRSNPTDI

YPSKW ARLRHI KRLRQRI CEEAAY XXXXXXXXKKXXXXKAPAQT PAEPTPGYEVGORKR
YPSKW ARLRHI KRLRQRI EE Y K PAQ P E TP YE GQRKR

720

720

780

780

840

840

900

900

960

960

1020

1020

1080

1080

1140

1140

1200

1200

1260

1260

1320

1320

1377

1379

1437

1439

1495

1499

1555

1557

1615

1617

1675

1677

1735

1737

1795



Sbj ct: 1738 YPSKW ARLRHI KRLRORI REEVHYSNPSL PL MVHPPAHTKVPAQAPTEATPTYETGQRKR 1797

Query: 1796 LI SSVEDFTEFV 1807
LI SSV+DFTEFV
Sbj ct: 1798 LI SSVDDFTEFV 1809

sp| P49816| TSC2_RAT TUBERI N ( TUBEROUS SCLEROSI S 2 HOMOLOG PROTEI N)
>gi | 1061325| gb| AAC52289. 1| (U24150) tuberous sclerosis 2
honmol og [ Rattus norvegi cus]

Length = 1809

Score = 3021 bits (7746), Expect = 0.0
Identities = 1530/1812 (84%, Positives = 1580/1812 (86%, Gaps = 8/1812 (0%

Query: 1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGT RPNPR AEGKQTEFI | TAEI LRELS ECGLNNRI RM
Sbjct: 1 MAKPTSKDSGLKEKFKI LLGLGTSRPNPRCAEGKQTEFI | TAEI LRELSGECGLNNRI RM 60

Query: 61 | GQ CEVAKTKKFEEHAVEALWKAVADL L QPERTL EARHAVLAL LKAl VQGQGERLGVLR 120
| GQ C+VAKTKK EEHAVEALWKAV+DLLQPER EARHAVLALLKAI VQGQGHRLGVLR
Sbhjct: 61 | GQ CDVAKTKKL EEHAVEALWKAVSDL L QPERPPEARHAVLAL LKAl VQGQGDRLGVLR 120

Query: 121 ALFFKVI KDYPSNEDLHERLEVFKALTDNGRHI TYLEEELADFVLQAWDVGLSSEFXXXX 180
ALFFKVI KDYPSNEDL HERL EVFKAL TDNGRHI TYLEEEL A+FVLQAWDVGLSSEF
Sbjct: 121 ALFFKVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEELAEFVLQWDVGLSSEFLLVL 180

Query: 181 XXXXKFNSCYLDEYI ARWQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI 240
KFNSCYLDEYI A W M CLLC+RT SSVDI EVSLQVLDAVVCYNCLPAESLPLFI
Sbhjct: 181 VNLVKFNSCYLDEYlI APMWHM CLLCI RTVSSVDI EVSLQVLDAVVCYNCLPAESLPLFI 240

Query: 241 VTLCRTI NVKELCEPCWKLMRNLLGTHLGHSAI YNMCHL MEDRAYMEDAPLLRGAVFFVG 300
+TLCRT+NVKEL CEPCVWKL MRNLLGTHLGHSAI YNMC +ME+R+YMEDAPLLRGAVFFVG
Sbjct: 241 | TLCRTVNVKELCEPCWKLMRNLLGTHLGHSAI YNMCRI MENRSYMEDAPL LRGAVFFVG 300

Query: 301 MALWGAHRLYSLRNSPTSVFPSFYQAMACPNEVVSYEI VLSI TRLI KKYRKELQVWAWDI 360
MALWGAHRL YSL+NSPTSV PSFY+AM CPNEVVSYEI VLS| TRLI KKYRKELQ V WDI
Sbhjct: 301 MALWGAHRLYSLKNSPTSVLPSFYEAMICPNEVVSYE! VLS| TRLI KKYRKELQAVTWDI 360

Query: 361 LLNI | ERLLQQLQTLDSPELRTI VHDLL TTVEEL CDQNEFHGSQERYFELVERCADQRPE 420
LL+l | ERLLQQLQ LDSPELRTI VHDLLTTVEELCDQNEFHGSQERY+ELVE ~ ADQRPE
Shjct: 361 LLDI I ERLLQQLQNLDSPELRTI VHDLL TTVEEL CDQNEFHGSQERYYELVESYADQRPE 420

Query: 421 SSLLNLI SYRAQSI HPAKDGW QNL QAL VMERFFRSESRGAVRI KVLDVLSFVLLI NRQFY 480
SSLLNLI +YRAQSI HPAKDGW QNLQ LMERFFR+E R AVRI KVLDVLSFVLLI NRQFY
Sbjct: 421 SSLLNLI TYRAQSI HPAKDGW QNLQLLMERFFRNECRSAVRI KVLDVLSFVLLI NRQFY 480

Query: 481 EEELI NSWVI SQLSH PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARSLS 540
EEELI NSVVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
Sbjct: 481 EEELI NSVVI SQLSH PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVVARSLS 540

Query: 541 PPPELEERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH 600
PP ELEERD+A YSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYE L+SH QLHYKH
Sbj ct: 541 PPLELEERDLAVYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYETLI SHI QLHYKH 600

Query: 601 SYTLPI ASSI RLQAFDFLFLLRADSLHRLG.PNKDGVVRFSPYCVCDYMEPERGSEKKXX 660
Y+LPI ASSI RLQAFDFL LLRADSLHRLGLPNKDGWRFSPYC+CD E +R SEKK
Sbjct: 601 GYSLPI ASSI RLQAFDFLLLLRADSLHRLG.PNKDGVVRFSPYCL CDCAEL DRASEKKAS 660

Query: 661 XXX XXXVRLGSVPYSLLFRVLL QCLKQESDVWKVLKLVLGRLPESLRYK 720
VRLG +PYSLLFRVLLQCLKQE+DWKVLKLVL +LPESLRYK
Shjct: 661 GPLSPPTGPPSPVPTGPAVRLGHLPYSLLFRVLLQCLKQETDWKVLKLVLSKLPESLRYK 720

Query: 721 VLI FTSPCSVDQLCSALCSM.SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL 780
VLI FTSPCSVDQL SALCSMLS PKTLERLRG PEGFSRTDLHLAVVPVLTALI SYHNYL
Sbjct: 721 VLI FTSPCSVDQLSSALCSM.SAPKTLERLRGTPEGFSRTDLHLAVVPVLTALI SYHNYL 780

Query: 781 DKTKOREMVYCLEQGLI HRCARQCWVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA 840
DKT+QREMVYCLEQGLI +RCA QCWWAL+l CSVEMPDI | | KALPVLVWVKLTHI SATASVA
Shjct: 781 DKTROREMVYCLEQGLI YRCASQCWWALAI CSVEMPDI | | KALPVLVVKLTHI SATASVA 840

Query: 841 VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC 900
+PLLEFLSTLARLPHL YRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC
Sbjct: 841 | PLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC 900



Query: 901 RLPFRKDFVPFI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS 960
RLPFRKDFVP+I TKGLRSNVLLSFDDTPEKD FRARSTSLNERPKSLRI AR PKQGLNNS
Sbjct: 901 RLPFRKDFVPYI TKGLRSNVLLSFDDTPEKDKFRARSTSLNERPKSLRI ARAPKQGLNNS 960

Query: 961 PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT'SLTSASL GSADENSVAQADDSLKNLHL 1020
PPVKEFKES AAEAFRCRSI SVSEHVVRSRI QT SLTSASL GSADENS+AQADD+LKNLHL
Sbhjct: 961 PPVKEFKESCAAEAFRCRSI SVSEHVWRSRI QT'SLTSASL GSADENSVAQADDNLKNLHL 1020

Query: 1021 ELTETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW. VGNKXXXKXXXXXXXXXXX 1080
EL TETCLDMVARYVFSNFTAVPKRSPVGEFL L AGGRTKTW.VGNK
Sbj ct: 1021 ELTETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGTGTRSL 1080

Query: 1081 XXXDSGELQSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMEGGHGLRVG 1140
DSGHLQ G SSS PG HVRQTKEAPAKL ESQAGQQVSRGARDRVRSMBGGHGLRVG
Sbj ct: 1081 LGLDSGDLQGGSASSSDPGTHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMEGGHGLRVG 1140

Query: 1141 ALDVPASQFLGSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMAEI LVR 1200
LD A G S G + APAA+PEK AG ++P EK NLAAYVPLLTQGWAEI LVR
Sbjct: 1141 VLDTSAPYTPGGPASLGAQAAPAARPEKPCAGAQL PAAEKANLAAYVPLLTQGMAEI LVR 1200

Query: 1201 RPTGNTSW.MSLENPLSPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAST 1260
RPTGNTSW.MSL ENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAA T
Sbhjct: 1201 RPTGNTSW.MSLENPLSPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAGT 1260

Query: 1261 AKPPPLPRSNTVASFSSL YQSSCQGQL HRSVSWADSAVVMXOXXXXXIKKXXXXXXXXXX 1320
AKPP LPRSNTVASFSSLYQ SCQGQLHRSVSWADSAVV+
Sbjct: 1261 AKPPTLPRSNTVASFSSLYQPSCQGQLHRSVSWADSAVVL EEGSPGEAHVPVEPPELEDF 1320

Query: 1321 XAALGVDR- - - RTDAYXXXXXXXXQEEKSLHAEELVGRG Pl ERVWSSEGGRPSVDXXXX 1377
AALG DR R DAY QEEKS H EEL G PI ER +SSEG RP+VD
Sbhj ct: 1321 EAALGTDRHCQRPDAYSRSSSASSQEEKS- HLEELAAGG Pl ERAI SSEGARPTVDLSFQ 1379

Query: 1378 XXXXXXXXXXKXXXXTLQDI L GDPGDKADVGRL SPEVKARSQSGTL DGESAAWSASGEDS 1437
TLQDI LGD GDK D+@ERLSPE K RSQSG LDGE+A WBA GE+S
Sbj ct: 1380 PSQPLSKSSSSPELQTLQDI LGDLGDKTDI GRLSPEAKVRSQSG LDGEAATWSAPCGEES 1439

Query: 1438 R-- COPEXXOOOOXXXXXXXXXYTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG 1495
R PE YTI SDSAPSRRGKRVERD KSR AS+AEKVPG
Sbhj ct: 1440 Rl TVPPEGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDNFKSRTAASSAEKVPG 1499

Query: 1496 NPSFVFLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQS 1555
NPSFVFLQLYHSPF GDESNKPI LLPNE SFERSVQLLDQ PSYDTHKI AVLYVGEGQS
Sbj ct: 1500 NPSFVFLQLYHSPFCGDESNKPI LLPNE- - SFERSVQLLDQ PSYDTHKI AVLYVGEGQS 1557

Query: 1556 NSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI M 1615
+SELAI LSNEHGSYRYTEFLTA.GRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI M
Sbj ct: 1558 SSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGGLDVCGEDGQFTYCWHDDI M 1617

Query: 1616 QAVFH ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGT I KGQFNFVHVI VTP 1675
QAVFHI ATL MPTKDVDKHRCDKKRHL GNDFVSI +YNDSGEDFKLGTI KGQFNFVHVI +TP
Sbjct: 1618 QAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI | YNDSGEDFKLGTI KGQFNFVHVI | TP 1677

Query: 1676 LDYECNLVSLQCRKDVEGLVDTSVAKI VSDRNLPFVARQVALHANVASQVHHSRSNPTDI 1735
LDY+CNL++LQCRKDVEGLVDTSVAKI VSDRNL  FVARQVAL HANVASQVHH RSNPTDI
Sbjct: 1678 LDYKCNLLTLQCRKDVEGLVDTSVAKI VSDRNL SFVARQVALHANVASQVHHRRSNPTDI 1737

Query: 1736 YPSKW ARLRHI KRLRQRI CEEAAYXXXXXXXXXXXXXXKAPAQTPAEPTPGYEVGQRKR 1795
YPSKW ARLRHI KRLRQRI EE Y K PAQ P E TP YE GOQRKR
Sbj ct: 1738 YPSKW ARLRH KRLRORI REEVHYSNPSLPL VHPPAHTKVPAQAPTEATPTYETGOQRKR 1797

Query: 1796 LI SSVEDFTEFV 1807
LI SSV+DFTEFV
Sbjct: 1798 LI SSVDDFTEFV 1809

gb| AAABE6902. 1| (U37775) tuberin [ Mus muscul us]
Length = 1784

Score = 2963 bits (7597), Expect = 0.0
Identities = 1512/1812 (83%, Positives = 1564/1812 (85%, Gaps = 33/1812 (1%

Query: 1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGT RPNPR AEGKQTEFI | T+EI LRELS ECGLNNRI RM
Sbjct: 1 MAKPTSKDSGLKEKFKI LLGLGTSRPNPRCAEGKQTEFI | TSEI LRELSGECGLNNRI RM 60



Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct:
Query:

61

61

121

121

181

180

241

240

301

300

361

360

421

420

481

480

541

540

601

600

661

660

721

720

781

780

841

840

901

900

961

960

1021

1020

1081

1080

1141

| GQ CEVAKTKKFEEHAVEALWKAVADL L QPERTL EARHAVLAL LKAl VQGQGERLGVLR
| GQ C+VAKTKK EEHAVEALWKAV+DLLQPER EARHAVL LLKAI VQGQG+RLGVLR
| GQI CDVAKTKKL EEHAVEALWKAVSDL L QPERPPEARHAVL TLLKAI VQGQGDRLGVLR

ALFFKVI KDYPSNEDL HERL EVFKAL TDNGRHI TYL EEEL ADFVL QAVDVGL SSEFXXXX
ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEEL +FVLQWDVGLSSEF
ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEEL - EFVLQAWDVGLSSEFLLVL

XXXXKFNSCYLDEYlI ARMVQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI
KFNSCYLDEYI A W M CLLC+RT SSVDI EVSLQVLDAVVCYNCLPAESLPLFI
VNLVKFNSCYLDEYlI ASMVHM CLLCI RTVSSVDI EVSLQVLDAVVCYNCLPAESLPLFI

VTLCRTI NVKEL CEPCWKL MRNL L GTHL GHSAI YNMCHL MEDRAYMEDAPL LRGAVFFVG
+TLCRTI NVKELCEPCVWKLMRNLLGTHL HSAI YNMC +MEDR+YMEDAPLLRGAVFFVG
| TLCRTI NVKEL CEPCVWKL MRNLLGTHLSHSAI YNMCRI MEDRSYMEDAPL LRGAVFFVG

MALWGAHRL YSL RNSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVWAWDI
MALWGAHRL YSL+NSPTSV PSFY+AM CPNEVVSYEI VLS| TRLI KKYRKELQ V VDI
MALWGAHRL YSLKNSPTSVLPSFYEAMICPNEVVSYEI VLS| TRLI KKYRKELQAVTWDI

LLNI' I ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDONEFHGSQERYFEL VERCADQRPE
LL+I I ERLLQQLQ LDSPEL+TI VHDLLTTVEEL CDONEFHGSQERY+ELVE ~ ADQRPE
LLDI | ERLLQQLONLDSPELKTI VHDLLTTVEEL CDONEFHGSQERYYEL VESYADQRPE

SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY
SSLLNLI SYRAQSI HPAKDGW ONLQ LMERFFR+E R AVRI KVLDVLSFVLLI NRQFY
SSLLNLI SYRAQSI HPAKDGW OQNLQLLMERFFRNECRSAVRI KVLDVLSFVLLI NRQFY

EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVVARSLS

PPPEL EERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH
PPPELEER++A +SASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYE L+SHI QLHYKH
PPPEL EERNLAVHSASL EDVKTAVLGLLVI LQTKLYTLPASHATRVYESLI SHI QLHYKH

SYTLPI ASS| RLQAFDFLFLLRADSL HRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKXX
Y+LPI ASSI RLQAFDFL LLRADSLHRLG.PNKDGVWRFSPYC+CD ME +R SEKK
GYSLPI ASS| RLQAFDFLLLLRADSLHRL GL PNKDGVVRFSPYCL CDCMVEL DRASEKKAS

XXX XXXXVRL GSVPYSL L FRVL L QCL KQESDVWKVLKLVL GRLPESLRYK
VRLG +PYSLLFRVLLQCLKQESDWKVLKLVL RLPESLRYK
GPLSPPTGPPSPVPMGEPAVRLGYLPYSLLFRVLLQCLKQESDWKVLKLVLSRLPESLRYK

VLI FTSPCSVDQL CSAL CSM.SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQL SALCSMLS PKTLERLRG PEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQLSSALCSM.SAPKTLERLRGTPEGFSRTDLHLAVVPVLTALI SYHNYL

DKTKQREMVYCLEQGLI HRCARQCVVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKT+OQREMVYCLEQGLI +RCA QCVVAL+I CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKTROREMVYCLEQGLI YRCASQCWVALAI CSVEMPDI | | KALPVLVWKLTHI SATASVA

VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC
+PLLEFLSTLARLPHL YRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC
| PLLEFLSTLARLPHL YRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC

RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVP+| TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI AR PKQGLNNS
RLPFRKDFVPYI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARAPKQGLNNS

PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT'SL TSASL GSADENSVAQADDSL KNLHL
PPVKEFKES AAEAFRCRSI SVSEHVVRSRI QI'SLTSASL GSADENS+AQADD+LKNLHL
PPVKEFKESCAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSMVAQADDNL KNLHL

ELTETCLDVMVARYVFSNFTAVPKRSPVGEFL L AGGRT KTWL VGNKXCKOOXXXOKKXXXX
ELTETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNK
EL TETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGTGTRSL

XXXDSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG
DSGHLQ G +SSS P HVRQTKEAPAKL ESQAGQQVSRGARD VRSMBGGHGLRVG
L GL DSGDL QGGSDSSSDPSTHVRQTKEAPAKL ESQAGQQVSRGARDPVRSMSGGHGLRVG

ALDVPASQFL GSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMEI LVR
LD A G + S GP+TA AAKPEK AG ++P EKTNLAAYVPLLTQGWAEI LVR

120

120

180

179

240

239

300

299

360

359

420

419

480

479

540

539

600

599

660

659

720

719

780

779

840

839

900

899

960

959

1020

1019

1080

1079

1140

1139

1200



Sbj ct: 1140 VLDTSAPYSPGGSASLGPQTAVAAKPEKPPAGAQLPTAEKTNLAAYVPLLTQGWAEI LVR 1199

Query: 1201 RPTGNTSW.MSLENPLSPFSSDI NNVPLQEL SNAL MAAERFKEHRDTAL YKSLSVPAAST 1260
RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAA T
Sbj ct: 1200 RPTGNTSW.MSLENPLSPFSSDI NNVPLQEL SNAL MAAERFKEHRDTAL YKSLSVPAAGT 1259

Query: 1261 AKPPPLPRSNTVASFSSLYQSSCQGQLHRSVSWADSAVVMXXXXXKKKKKKKXXXX 1320
AKPP LPRSNT DSA+V+
Sbjct: 1260 AKPPTLPRSNT-----------n-nmmmonannno- DSAMVLEEGSPCGETQVPVEPPELEDF 1296

Query: 1321 XAALGVDR- - - RTDAYXXXXXXXXQEEKSLHAEELVGRG Pl ERVWSSEGGRPSVDXXXX 1377
ALG DR RDY QEEKS H EEL G Pl ER +SSEG RP+VD
Sbj ct: 1297 EAALGIDRHCQRPDTYSRSSSASSQEEKS- HLEELAAGA Pl ERAI SSEGARPAVDLSFQ 1355

Query: 1378 XXXXXXXXXXXXXXXTLQDI L GDPGDKADVGRL SPEVKARSQSGTL DGESAAWSASGEDS 1437
TLQDI LGD GDK D+GRLSPE K RSQSG LDGE+A WBA+CE+S
Sbj ct: 1356 PSQPLSKSSSSPELQTLQDI LGDLGDKI DI GRLSPEAKVRSQSG LDGEAATWSATCEES 1415

Query: 1438 R-- GOPEXXXXOXXXXXIKXXXXXXXYT! SDSAPSRRGKRVERDAL KSRATASNAEKVPG 1495
R PE YTI SDSAPSRRGKRVERD KSRA AS+AEKVPG
Sbj ct: 1416 RI TVPPEGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDNFKSRAAASSAEKVPAE 1475

Query: 1496 NPSFVFLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQS 1555
NPSFVFLQLYHSPFFGDESNKPI LLPNE  SFERSVQLLDQ PSYDTHKI AVLYVGEGQS
Sbj ct: 1476 NPSFVFLQLYHSPFFGDESNKPI LLPNE- - SFERSVQLLDQ PSYDTHKI AVLYVGEGQS 1533

Query: 1556 NSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGGLDVCGEDGQFTYCWHDDI M 1615
+SELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI M
Sbj ct: 1534 SSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGGLDVCGEDGQFTYCWHDDI M 1593

Query: 1616 QAVFH ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGT I KGQFNFVHVI VTP 1675
QAVFHI ATLMPTKDVDKHRCDKKRHL GNDFVSI +YNDSGEDFKLGTI KGQFNFVHVI +TP
Sbj ct: 1594 QAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI | YNDSGEDFKLGTI KGQFNFVHVI | TP 1653

Query: 1676 LDYECNLVSLQCRKDVEGLVDTSVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI 1735
LDY+CNL++LQCRKDVEGLVDTSVAKI VSDRNL  FVARQVAL HANVASQVHHSRSNPTDI
Sbj ct: 1654 LDYKCNLLTLQCRKDMVEGLVDTSVAKI VSDRNL SFVARQVALHANVASQVHHSRSNPTDI 1713

Query: 1736 YPSKW ARLRHI KRLRQRI CEEAAYXXXXXXOXXXXXXKAPAQTPAEPTPGYEVGQRKR 1795
YPSKW ARLRHI KRLRQRI  EE Y KAPAQ P E TP YE GORKR
Sbjct: 1714 YPSKW ARLRHI KRLRORI REEVHYSNPSL PL MVHPPAHTKAPAQAP- EATPTYETGORKR 1772

Query: 1796 LI SSVEDFTEFV 1807
LI SSV+DFTEFV
Sbj ct: 1773 LI SSVDDFTEFV 1784

ref| NP_035777.1|| tuberous sclerosis 2 >gi|1236402| gb| AAB18754. 1| (U39818) tuberin [ Mis
muscul us]
Length = 1814

Score = 2923 bits (7495), Expect = 0.0
Identities = 1495/1823 (82%, Positives = 1553/1823 (85%, Gaps = 25/1823 (1%

Query: 1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGT RPNPR AEGKQTEFI | T+EI LRELS ECGLNNRI RM
Sbhjct: 1 MAKPTSKDSGLKEKFKI LLGLGTSRPNPRCAEGKQTEFI | TSEI LRELSGECGLNNRI RM 60

Query: 61 | GQ CEVAKTKKFEEHAVEALVWKAVADL L QPERTLEARHAVLAL LKAl VQGQGERLGVLR 120
| GQ C+VAKTKK EEHAVEALWKAV+DLLQPER EARHAVL LLKAI VQGQG+RLGVLR
Sbjct: 61 | GQ CDVAKTKKLEEHAVEALVKAVSDL L QPERPPEARHAVL TLLKAI VQGQGDRLGVLR 120

Query: 121 ALFFKVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEELADFVLQAWDVGLSSEFXXXX 180
ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEELA+FVLQAWDVGLSSEF
Sbjct: 121 ALFFKVI KDYPSNEDLHERL EVFKALTDNGRH TYLEEELAEFVL QAWWDVGLSSEFLLVL 180

Query: 181 XXXXKFNSCYLDEYI ARWQM CLLCVRTASSVDI EVSLQVLDAVWCYNCLPAESLPLFI 240
KFNSCYLDEYI A W M CLLC+RT SSVDI EVSLQVLDAVVCYNCLPAESLPLFI
Sbjct: 181 VNLVKFNSCYLDEYI ASMWHM CLLCl RTVSSVDI EVSLQVLDAVVCYNCLPAESLPLFI 240

Query: 241 VTLCRTI NVKELCEPCWKLMRNLLGTHLGHSAI YNMCHL MEDRAYMEDAPL LRGAVFFVG 300
+TLCRTI NVKELCEPCWKLMRNLL GTHLGHSAI YNMC  +MEDR+YMEDAPL LRGAVFFVG
Sbhjct: 241 | TLCRTI NVKELCEPCWKLMRNLLGTHLGHSAI YNMCRI MEDRSYMEDAPLLRGAVFFVG 300

Query: 301 MALWGAHRLYSLRNSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVWAWD 360



Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

301

361

361

421

421

481

481

541

541

601

601

661

661

721

721

781

781

841

841

901

901

961

961

1021

1021

1081

1081

1141

1141

1201

1201

1261

1260

1321

1320

1378

1379

MALWGAHRL YSL+NSPTSV PSFY+AM CPNEVVSYEI VLS| TRLI KKYRKELQ V WDI
MALWGAHRL YSLKNSPTSVLPSFYEAMICPNEVVSYEI VLS| TRLI KKYRKELQAVTWDI

LLNI | ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFEL VERCADQRPE
LL+l | ERLLQQLQ LDSPEL+TI VHDLLTTVEELCDQNEFHGSQERY+ELVE ~ ADQRPE
LLDI | ERLLQQLQNLDSPELKTI VHDLLTTVEEL CDQNEFHGSQERYYEL VESYADQRPE

SSLLNLI SYRAQSI HPAKDGW OQNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY
SSLLNLI SYRAQSI HPAKDGW QNLQ LMERFFR+E R AV | KVLDVLSFVLLI RQFY
SSLLNLI SYRAQSI HPAKDGW ONLQLL MERFFRNECRSAVAI KVLDVLSFVLLI | RQFY

EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVVARSLS
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
EEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVVARSLS

PPPEL EERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYEMLVSHI QLHYKH
PPPELEERD+A +SASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYE L+SH QLHYKH
PPPEL EERDLAVHSASL EDVKTAVLGLLVI LQTKLYTLPASHATRVYESLI SHI QLHYKH

SYTLPI ASS| RLQAFDFL FLLRADSLHRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKXX
Y+LPI ASSI RLQAFDFL LLRADSLHRLGLPNKDGWRFSPYC+CD ME +R SEKK
GYSLPI ASS| RLQAFDFLLLLRADSL HRL GL PNKDGVVRFSPYCL CDCMVEL DRASEKKAS

XXXXOOOOXXXXXXVRLGSVPYSL L FRVL L QCL KQESDWKVLKLVL GRLPESLRYK
VRLG +PYSLLFRVLLQCLKQESDWKVLKLVL RLPESLRYK
GPLSPPTGPPSPVPMGPAVRLGYLPYSLLFRVLLQCLKQESDWKVLKLVLSRLPESLRYK

VLI FTSPCSVDQLCSALCSM. SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQL SALCSMLS PKTLERLRG PEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQLSSAL CSM.SAPKTLERLRGIPEGFSRTDLHLAVVPVLTALI SYHNYL

DKTKOQREMVYCLEQGLI HRCARQCWVALSI CSVEMPDI | | KALPVLVWKLTHI SATASVA
DKT+OQREMVYCLEQGLI +RCA QCWWAL+l CSVEMPDI | | KALPVLVWKLTHI SATASVA
DKTROREMVYCLEQGLI YRCASQCWWALAI CSVEMPDI | | KALPVLVWKLTHI SATASVA

VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI RC
+PLLEFLSTLARLPHLYRNF  EQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC
| PLLEFLSTLARLPHL YRNFVPEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC

RLPFRKDFVPFI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVP+| TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI AR PKQGLNNS
RLPFRKDFVPYI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARAPKQGLNNS

PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSVAQADDSLKNLHL
PPVKEFKES AAEAFRCRSI SVSEHVVRSRI QT'SLTSASL GSADENS+AQADD+LKNLHL
PPVKEFKESCAAEAFRCRSI SVSEHVVRSRI QT SL TSASL GSADENSVAQADDNL KNLHL

EL TETCLDMVARYVFSNFTAVPKRSPVGEFL L AGGRTKTWL VGNKXXOOOOOOOOKKX
ELTETCLDVMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNK
EL TETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGTGTRSL

XXXDSGEL QSGPESSSSPGVHVRQT KEAPAKL ESQAGQQVSRGARDRVRSMSGGHGELRVG
DSG+LQ G +SSS P HVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG
L G DSGDL QGGSDSSSDPSTHVRQT KEAPAKL ESQAGQQVSRGARDRVRSMSGGHGELRVG

ALDVPASQFL GSATSPGPRTAPAAKPEKASAGT RVPVQEKTNLAAYVPLLTQGAMAEI LVR
LD A G + S GP+TA AAKPEK AG ++P EKTNLAAYVPLLTQGWAEI LVR
VLDTSAPYSPGGSASL GPQTAVAAKPEKPPAGAQL PTAEKTNLAAYVPLLTQGWAEI LVR

RPTGNTSW. MSLENPL SPFSSDI NNIVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAST
RPTGNTSW.MSLENPLSPFSSDI NNIVPL QEL SNAL MAAERFKEH + +S T
RPTGNTSW.MSL ENPL SPFSSDI NNIVPL QEL SNAL MAAERFKEHGHAPVQVI VSA- TGCT

AKPPPL PRSNTVASFSSL YQSSCQGQL HRSVSWADSAVVMIOOOOOOKKXK
AKPP LPRSNTVASFSSLYQ SCQGQLHRSVSWADSA+V+
AKPPTLPRSNTVASFSSL YQPSCQGQL HRSVSWADSAMVL EEGSPGET QVPVEPPEL EDF

XAALGVDR- - - RTDAYXXXXXXXXQEEKSLHAEEL VGRG Pl ERVVSSEGGRPSVDXXXX
AMLGDR RDY QEEKS H EEL G PI ER +SSEG RP+VD
EAAL GTDRHCORPDTYSRSSSASSQEEKS- HLEELAAGG Pl ERAI SSEGARPAVDL SFQ

XXXOOOXXXXXXTL QDI L GDPGDKADVCGRL SPEVKARSQSGT L DGESAAWSASGEDS
TLQDI LGD GDK D+GRLSPE K RSQSG LDGE+A WBA+GE+S
PSQPLSKSSSSPELQTLQDI LGDLGDKI DI GRLSPEAKVRSQSG LDGEAATWEATGEES

360

420

420

480

480

540

540

600

600

660

660

720

720

780

780

840

840

900

900

960

960

1020

1020

1080

1080

1140

1140

1200

1200

1260

1259

1320

1319

1377

1378

1437

1438



Query: 1438 R-- COPEXXOOOOXXXXXXXXXYTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG 1495
R PE YTI SDSAPSRRGKRVERD KSRA AS+AEKVPG
Sbhj ct: 1439 Rl TVPPECGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDNFKSRAAASSAEKVPG 1498

Query: 1496 NPSFVFLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQS 1555
NPSFVFLQLYHSPFFGDESNKPI LLPNE  SFERSVQLLDQ PSYDTHKI AVLYVGEGQS
Sbj ct: 1499 NPSFVFLQLYHSPFFGDESNKPI LLPNE- - SFERSVQLLDQ PSYDTHKI AVLYVGEGQS 1556

Query: 1556 NSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI M 1615
+SELAI LSNEHGSYRYTEFLTA.GRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI M
Sbj ct: 1557 SSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGGLDVCGEDGQFTYCWHDDI M 1616

Query: 1616 QAVFH ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGTI K- GQFNFVHVI VT 1674
QAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI +YNDSGEDFKLGTI K- GQFNFVHVI +T
Sbjct: 1617 QAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI | YNDSGEDFKLGTI KQGQFNFVHVI I T 1676

Query: 1675 PLDYECNLVSLQCRKD---------- MEGLVDTSVAKI VSDRNL PFVARQVALHANVASQ 1724
PLDY+CNL++LQCRKD G+ +V + o+ + H MASQ
Sbj ct: 1677 PLDYKCNLLTLQCRKDGPACKCEWNRQPGEI VWWALPVWMELTVTI - - - - LLCHLQVASQ 1732

Query: 1725 VHHSRSNPTDI YPSKW ARLRHI KRLRQRI CEEAAYXXXXXXXXXXXXXXKAPAQTPAEP 1784
VHHSRSNPTDI YPSKW ARLRHI KRLRQRI EE Y KAPAQ P E
Sbj ct: 1733 VHHSRSNPTDI YPSKW ARLRHI KRLRQRI REEVHYSNPSL PLVHPPAHTKAPAQAP- EA 1791

Query: 1785 TPGYEVGQRKRLI SSVEDFTEFV 1807
TP YE GORKRLI SSV+DFTEFV
Sbjct: 1792 TPTYETGOQRKRLI SSVDDFTEFV 1814

gb| AAABE6901. 1| (U37775) tuberin [ Mis muscul us]
Length = 1741

Score = 2863 bits (7340), Expect = 0.0
Identities = 1471/1812 (81%, Positives = 1523/1812 (83%, Gaps = 76/1812 (4%

Query: 1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGT RPNPR AEGKQTEFI | T+EI LRELS ECGLNNRI RM
Sbjct: 1 MAKPTSKDSGLKEKFKI LLGLGTSRPNPRCAEGKQTEFI | TSEI LRELSGECGLNNRI RM 60

Query: 61 | GQ CEVAKTKKFEEHAVEALWKAVADL L QPERTLEARHAVLAL LKAl VQGQGERLGVLR 120
| GQ C+VAKTKK EEHAVEALWKAV+DLLQPER EARHAVL LLKAI VQGQG+RLGVLR
Shjct: 61 | GQ CDVAKTKKL EEHAVEALWKAVSDL L QPERPPEARHAVLTLLKAI VQGQGDRLGVLR 120

Query: 121 ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEELADFVLQAWDVGLSSEFXXXX 180
ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEEL +FVLQAWDVGLSSEF
Sbjct: 121 ALFFKVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEEL- EFVLQWDVGLSSEFLLVL 179

Query: 181 XXXXKFNSCYLDEYI ARWQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI 240
KFNSCYLDEYI A W M CLLC+RT SSVDI EVSLQVLDAVVCYNCLPAESLPLFI
Sbhjct: 180 VNLVKFNSCYLDEYI ASMWHM CLLCI RTVSSVDI EVSLQVLDAVVCYNCLPAESLPLFI 239

Query: 241 VTLCRTI NVKELCEPCWKLMRNLLGTHL GHSAI YNMCHL MEDRAYMEDAPLLRGAVFFVG 300
+TLCRTI NVKELCEPCWKLMRNLLGTHL HSAI YNMC +MEDR+YMEDAPLLRGAVFFVG
Sbjct: 240 | TLCRTI NVKELCEPCWKLMRNLLGTHLSHSAI YNMCRI MEDRSYMEDAPL LRGAVFFVG 299

Query: 301 MALWGAHRLYSLRNSPTSVFPSFYQAMACPNEVVSYEI VLSI TRLI KKYRKELQVWAWDI 360
MALWGAHRLYSL+NSPTSV PSFY+AM CPNEVVSYEI VLS| TRLI KKYRKELQ V DI
Sbjct: 300 MALWGAHRLYSLKNSPTSVLPSFYEAMICPNEVVSYEI VLS| TRLI KKYRKELQAVTWDI 359

Query: 361 LLN| ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFELVERCADQRPE 420
LL+1 1 ERLLQQLQ LDSPEL+TI VHDLLTTVEEL CDONEFHGSQERY+ELVE ~ ADQRPE
Sbjct: 360 LLDI | ERLLQQLONLDSPELKTI VHDLLTTVEEL CDQNEFHGSQERYYEL VESYADQRPE 419

Query: 421 SSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQFY 480
SSLLNLI SYRAQSI HPAKDGW ONLQ LMERFFR+E R AVRI KVLDVLSFVLLI NRQFY
Sbhjct: 420 SSLLNLI SYRAQSI HPAKDGW QNLQLLMERFFRNECRSAVRI KVLDVLSFVLLI NRQFY 479

Query: 481 EEELI NSWVI SQLSH PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARSLS 540
EEELI NSVVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS
Sbjct: 480 EEELI NSVVI SQLSH PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARSLS 539

Query: 541 PPPELEERDVAAYSASLEDVKTAVLG.LVI LQTKLYTLPASHATRVYEM.VSHI QLHYKH 600
PPPELEER++A +SASLEDVKTAVLG.LVI LQTKLYTLPASHATRVYE L+SH QLHYKH
Sbjct: 540 PPPELEERNLAVHSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYESLI SHI QLHYKH 599



Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:

601

600

661

660

721

720

781

780

841

840

901

900

961

945

1021

977

1081

1037

1141

1097

1201

1157

1261

1217

1321

1254

1378

1313

1438

1373

1496

1433

1556

1491

1616

1551

1676

SYTLPI ASS| RLQAFDFLFLLRADSL HRL GL PNKDGVVRFSPYCVCDYMEPERGSEKKXX
Y+LPI ASSI RLQAFDFL LLRADSLHRLG.PNKDGVWRFSPYC+CD ME +R SEKK
GYSLPI ASS| RLQAFDFL LLLRADSLHRL GL PNKDGVVRFSPYCL CDCMVEL DRASEKKAS

XXX XXXXVRL GSVPYSL L FRVL L QCL KQESDVWKVL KL VL GRLPESLRYK
VRLG +PYSLLFRVLLQCLKQESDWKVLKLVL RLPESLRYK
GPLSPPTGPPSPVPMGEPAVRLGYLPYSLLFRVLLQCLKQESDWKVLKLVLSRLPESLRYK

VLI FTSPCSVDQL CSAL CSM_SGPKTL ERLRGAPEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQL SALCSMLS PKTLERLRG PEGFSRTDLHLAVVPVLTALI SYHNYL
VLI FTSPCSVDQLSSALCSM.SAPKTLERLRGTPEGFSRTDLHLAVVPVLTALI SYHNYL

DKTKQREMVYCLEQGLI HRCARQCVVALSI CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKT+OQREMVYCLEQGLI +RCA QCVVAL+I CSVEMPDI | | KALPVLVVKLTHI SATASVA
DKTROREMVYCLEQGLI YRCASQCWVALAI CSVEMPDI | | KALPVLVVKLTHI SATASVA

VPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC
+PLLEFLSTLARLPHL YRNFAAEQYASVFAI SLPYTNPSKFNQY!I VCLAHHVI AMAFI RC
| PLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI RC

RLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNS
RLPFRKDFVP+| TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPK
RLPFRKDFVPYI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPK- - - - = = = = - - - - - - -

PPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QTSLTSASL GSADENSVAQADDSLKNLHL
SRI QTSLTSASL GSADENS+AQADD+LKNLHL
---------------------------- SRI QTSL TSASL GSADENSMAQADDNL KNL HL

ELTETCLDVVARYVFSNFTAVPKRSPVGEFL L AGGRT KTWL VGNKXCKOOXXXOKKXXXX
ELTETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNK
EL TETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGTGTRSL

XXXDSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLRVG
DSGHLQ G +SSS P HVRQTKEAPAKL ESQAGQQVSRGARD VRSMBGGHGLRVG
L GL DSGDL QGGSDSSSDPSTHVRQTKEAPAKL ESQAGQQVSRGARDPVRSMEGGHGLRVG

ALDVPASQFL GSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGAMEI LVR
LD A G + S GP+TA AAKPEK AG ++P EKTNLAAYVPLLTQGWAEI LVR
VLDTSAPYSPGGSASL GPQTAVAAKPEKPPAGAQL PTAEKTNLAAYVPLLTQGMAEI LVR

RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSL SVPAAST
RPTGNTSW.MSLENPL SPFSSDI NNVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAA T
RPTGNTSW. V5L ENPL SPFSSDI NNIVPL QEL SNAL MAAERFKEHRDTAL YKSLSVPAAGT

AKPPPL PRSNTVASFSSL YQ8SCQGQL HRSVSWADSAVVMKXXKXXKKXXKKXXKKXXKXK
AKPP LPRSNT DSA+V+
AKPPTLPRSNT- - - -« =« <« s o cce o oce e DSAML EEGSPGETQVPVEPPEL EDF

XAALGVDR- - - RTDAYXXXXXXXXQEEKSLHAEEL VGRG Pl ERVWSSEGGRPSVDXXXX
AMLGDR RDY QEEKS H EEL G PI ER +SSEG RP+VD
EAAL GT DRHCQRPDTYSRSSSASSQEEKS- HLEELAAGA Pl ERAI SSEGARPAVDL SFQ

HOOOXXXXXXXKKXXTL QDI L GDPGDKADVGRL SPEVKARSQSGTL DGESAAWSASGEDS
TLQDI LGD GDK D+GRLSPE K RSQSG LDGE+A WBA+GE+S
PSQPL SKSSSSPELQTLQDI LGDLGDKI DI GRLSPEAKVRSQSG L DGEAATWSATGEES

R- - GRPEXXOXXXXXXXXXXXXXYTI SDSAPSRRGKRVERDAL KSRATASNAEKVPG
R PE YTl SDSAPSRRGKRVERD  KSRA AS+AEKVPG
RI TVPPEGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDNFKSRAAASSAEKVPG

NPSFVFLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQS
NPSFVFLQLYHSPFFGDESNKPI LLPNE ~ SFERSVQLLDQ PSYDTHKI AVLYVGEGQS
NPSFVFLQLYHSPFFGDESNKPI LLPNE- - SFERSVQLLDQ PSYDTHKI AVLYVGEGQS

NSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGL DVCGEDGQFTYCWHDDI M
+SELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGLDVCGEDGQFTYCWHDDI M
SSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDDI M

QAVFHI ATLMPTKDVDKHRCDKKRHL GNDFVSI VYNDSGEDFKLGT I KGQFNFVHVI VTP
QAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI +YNDSGEDFKLGTI KGQFNFVHVI +TP
QAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI | YNDSGEDFKLGT I KGQFNFVHVI | TP

LDYECNL VSL QCRKDVEGL VDT SVAKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI

660

659

720

719

780

779

840

839

900

899

960

944

1020

976

1080

1036

1140

1096

1200

1156

1260

1216

1320

1253

1377

1312

1437

1372

1495

1432

1555

1490

1615

1550

1675

1610

1735



LDY+CNL++LQCRKDVEGLVDTSVAKI VSDRNL  FVARQVAL HANVASQVHHSRSNPTDI
Sbjct: 1611 LDYKCNLLTLQCRKDVEGLVDTSVAKI VSDRNL SFVARQVALHANVASQVHHSRSNPTDI 1670

Query: 1736 YPSKW ARLRHI KRLRQRI CEEAAYXXXXXXXXXXXXKAPAQTPAEPTPGYEVGQRKR 1795
YPSKW ARLRHI KRLRQRI  EE Y KAPAQ P E TP YE GQRKR
Sbjct: 1671 YPSKW ARLRHI KRLRORI REEVHYSNPSL PL MVHPPAHTKAPAQAP- EATPTYETGORKR 1729

Query: 1796 LI SSVEDFTEFV 1807
LI SSV+DFTEFV
Sbj ct: 1730 LI SSVDDFTEFV 1741

gb| AAD27867. 1| AF132986_1 (AF132986) tuberous sclerosis 2 protein [Mis nuscul us donesti cus]
Length = 1687

Score = 2696 bits (6912), Expect = 0.0
Identities = 1379/1696 (81%, Positives = 1432/1696 (84%, Gaps = 25/1696 (1%

Query: 119 LRALFFKVI KDYPSNEDLHERLEVFKALTDNGRHI TYLEEELADFVLQWWDVGLSSEFXX 178
LRALFFKVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEEL A+FVLQWWDVGLSSEF
Sbjct: 1 LRALFFKVI KDYPSNEDL HERLEVFKALTDNGRHI TYLEEELAEFVLQWDVGLSSEFLL 60

Query: 179 XXXXXXKFNSCYLDEYI ARWQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPL 238
KFNSCYLDEYI A W M CLLC+RT SSVDI EVSLQVLDAVVCYNCLPAESLPL
Sbhjct: 61 VLVNLVKFNSCYLDEYlI ASMWHM CLLCI RTVSSVDI EVSLQVLDAVVCYNCLPAESLPL 120

Query: 239 FI VTLCRTI NVKELCEPCWKLMRNLL GTHLGHSAI YNMCHL MEDRAYMEDAPL LRGAVFF 298
FI +TLCRTI NVKELCEPCWKLMRNLLGTHLGHSAI YNMC +MEDR+YMEDAPL L RGAVFF
Sbjct: 121 FI I TLCRTI NVKELCEPCWKLMRNLLGTHLGHSAI YNMCRI MEDRSYMEDAPLLRGAVFF 180

Query: 299 VGVALWGAHRLYSLRNSPTSVFPSFYQAMACPNEVVSYEI VLSI TRLI KKYRKELQVWAW 358
VGAVALWGAHRLYSL+NSPTSV PSFY+AM CPNEVVSYEI VLSI TRLI KKYRKELQ V W
Sbhjct: 181 VGVALWGAHRLYSLKNSPTSVLPSFYEAMICPNEVVSYEI VLS| TRLI KKYRKELQAVTW 240

Query: 359 DI LLNI | ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFELVERCADQR 418
DI LL+I | ERLLQQLQ LDSPEL+TI VHDLLTTVEEL CDQNEFHGSQERY+ELVE  ADQR
Sbjct: 241 DI LLDI | ERLLQQLQNLDSPELKTI VHDLL TTVEEL CDONEFHGSQERYYELVESYADQR 300

Query: 419 PESSLLNLI SYRAQSI HPAKDGW ONL QAL MERFFRSESRGAVRI KVLDVLSFVLLI NRQ 478
PESSLLNLI SYRAQSI HPAKDGW QNLQ LMERFFR+E R AV | KVLDVLSFVLLI RQ
Sbj ct: 301 PESSLLNLI SYRAQSI HPAKDGW QNLQLLMERFFRNECRSAVAI KVLDVLSFVLLI | RQ 360

Query: 479 FYEEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARS 538
FYEEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVVARS
Sbjct: 361 FYEEELI NSWVI SQLSH PEDKDHQVRKLATQLLVDLAEGCHTHHFNSLLDI | EKVIVARS 420

Query: 539 LSPPPELEERDVAAYSASLEDVKTAVLG.LVI LQTKLYTLPASHATRVYEMLVSH QLHY 598
LSPPPELEERD+A +SASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYE L+SHI QLHY
Sbhjct: 421 LSPPPELEERDLAVHSASLEDVKTAVLGLLVI LQTKLYTLPASHATRVYESLI SHI QLHY 480

Query: 599 KHSYTLPI ASSI RLQAFDFLFLLRADSLHRLGLPNKDGVVRFSPYCVCDYMEPERGSEKK 658
KH Y+LPI ASSI RLQAFDFL LLRADSLHRLGLPNKDGVVRFSPYC+CD ME +R SEKK
Sbjct: 481 KHGYSLPI ASSI RLQAFDFLLLLRADSLHRLGLPNKDGVVRFSPYCL CDCMVEL DRASEKK 540

Query: 659 XXX XXKHKAKXXVRLGSVPYSLLFRVLL QCLKQESDVWKVLKLVLGRLPESLR 718
VRLG +PYSLLFRVLLQCLKQESDWKVL LVL RLPESLR
Sbhjct: 541 ASGPLSPPTGPPSPVPMGPAVRLGYLPYSLLFRVLLQCLKQESDWKVLNLVLSRLPESLR 600

Query: 719 YKVLI FTSPCSVDQLCSALCSM.SGPKTLERLRGAPEGFSRTDLHLAVVPVLTALI SYHN 778
YKVLI FTSPCSVDQL SALCSMLS PKTLERLRG PEGFSRTDLHLAVVPVLTALI SYHN
Sbjct: 601 YKVLI FTSPCSVDQLSSALCSM.SAPKTLERLRGTPEGFSRTDLHLAVVPVLTALI SYHN 660

Query: 779 YLDKTKOREMVYCLEQGLI HRCARQCWVALSI CSVEMPDI | | KALPVLVVKLTHI SATAS 838
YLDKT+QREMVYCLEQGLI +RCA QCVWWAL+lI CSVEMPDI | | KALPVLVVKLTHI SATAS
Sbhjct: 661 YLDKTROREMVYCLEQGLI YRCASQCVVALAI CSVEMPDI | | KALPVLWKLTHI SATAS 720

Query: 839 MAVPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTNPSKFNQYI VCLAHHVI AMAFI 898
MA+PLLEFLSTLARLPHLYRNF  EQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI
Sbjct: 721 MAI PLLEFLSTLARLPHLYRNFVPEQYASVFAI SLPYTNPSKFNQY! VCLAHHVI AMAFI 780

Query: 899 RCRLPFRKDFVPFI TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLN 958
RCRLPFRKDFVP+| TKGLRSNVL L SFDDTPEKDSFRARSTSLNERPKSLRI AR PKQGLN
Shjct: 781 RCRLPFRKDFVPYl TKGLRSNVLLSFDDTPEKDSFRARSTSLNERPKSLRI ARAPKQGLN 840

Query: 959 NSPPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QTSLTSASL GSADENSVAQADDSLKNL 1018



NSPPVKEFKES AAEAFRCRSI SVSEHVVRSRI QT'SLTSASL GSADENS+AQADD+LKNL
Sbj ct: 841 NSPPVKEFKESCAAEAFRCRSI SVSEHVVRSRI QT SLTSASL GSADENSMAQADDNL KNL

Query: 1019 HLELTETCLDWVARYVFSNFTAVPKRSPVGEFLLAGGRTKTWLVGNKXOOXXXXXXXXX
HLEL TETCL DMVARYVFSNFTAVPKRSPVGEFL L AGGRTKTW.VGNK
Sbjct: 901 HLELTETCLDMVARYVFSNFTAVPKRSPVGEFLLAGGRTKTW.VGNKLVTVTTSVGTGTR

Query: 1079 XXXXXDSGEL QSGPESSSSPGVHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMBGGHGLR
DSG+LQ G +SSS P HVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLR
Shjct: 961 SLLGLDSGDLQGGSDSSSDPSTHVRQTKEAPAKL ESQAGQQVSRGARDRVRSMSGGHGLR

Query: 1139 VGALDVPASQFLGSATSPGPRTAPAAKPEKASAGTRVPVQEKTNLAAYVPLLTQGMAEI L
VG LD A G + S GP+TA AAKPEK AG ++P EKTNLAAYVPLLTQGMAEI L
Sbjct: 1021 VGVLDTSAPYSPGGSASLGPQTAVAAKPEKPPAGAQL PTAEKTNLAAYVPLLTQGMAEI L

Query: 1199 VRRPTGNTSW.MSLENPLSPFSSDI NNVPLQEL SNAL MAAERFKEHRDTAL YKSL SVPAA
VRRPTGNTSWLMSLENPL SPFSSDI NNIVPL QEL SNAL MAAERFKEH + +S
Sbj ct: 1081 VRRPTGNTSWL.MSLENPLSPFSSDI NNIVPLQEL SNAL MAAERFKEHGHAPVQVI VSA- TG

Query: 1259 STAKPPPLPRSNTVASFSSLYQSSCQGQALHRSVSWADSAVVMKKIXXKKIXXXKKXXX
TAKPP LPRSNTVASFSSLYQ SCQGQLHRSVSWADSA+V+
Shj ct: 1140 CTAKPPTLPRSNTVASFSSLYQPSCQGQOLHRSVSWADSAMYL EEGSPGETQVPVEPPELE

Query: 1319 XXXAALGVDR- - - RTDAYXXXXXXXXQEEKSLHAEELVGRG Pl ERVWSSEGGRPSVDXX
AMLG DR RDY QEEKS H EEL G Pl ER +SSEG RP+VD
Sbj ct: 1200 DFEAALGTDRHCQRPDTYSRSSSASSQEEKS- HLEELAAGA Pl ERAI SSEGARPAVDLS

Query: 1376 XXX XXXXTLQDI L GDPGDKADVGRL SPEVKARSQSGT L DGESAAWSASGE
TLQDI LGD GDK D+GERLSPE K RSQSG LDGE+A WBA+GE
Sbjct: 1259 FOQPSQPLSKSSSSPELQTLQDI LGDLGDKI DI GRLSPEAKVRSQSG L DGEAATWSATGE

Query: 1436 DSR- - GOPEXXXXOOOOOOOXXXXXXXYTI SDSAPSRRGKRVERDAL KSRATASNAEKVP
+SR PE YTI SDSAPSRRGKRVERD KSRA AS+AEKVP
Sbj ct: 1319 ESRI TVPPEGPLPSSSPRSPSGLRPRGYTI SDSAPSRRGKRVERDNFKSRAAASSAEKVP

Query: 1494 G NPSFVFLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEG
G NPSFVFLQLYHSPFFGDESNKPI LLPNE ~ SFERSVQLLDQ PSYDTHKI AVLYVGEG
Sbj ct: 1379 A NPSFVFLQLYHSPFFGDESNKPI LLPNE- - SFERSVQLLDQ PSYDTHKI AVLYVCGEG

Query: 1554 QSNSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGL DVCGEDGQFTYCWHDD
QG+SELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GGL DVCGEDGQFTYCWHDD
Sbj ct: 1437 QSSSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYL GG DVCGEDGQFTYCWHDD

Query: 1614 | MQAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGT I K- GQFNFVHVI
| MQAVFHI ATLMPTKDVDKHRCDKKRHL GNDFVSI +YNDSGEDFKLGTI K- GQFNFVHVI

Sbj ct: 1497 | MQAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI | YNDSGEDFKLGT KQGQFNFVHVI

Query: 1673 VTPLDYECNLVSLQCRKD---------- MEGLVDTSVAKI VSDRNL PFVARQVAL HANVA
+TPLDY+CNL++LQCRKD G+ +V + o+ + H MA

Sbj ct: 1557 | TPLDYKCNLLTLQCRKDGPACKCEWARQPGE! VWAL PVVMELTVTI - - - - LLCHLQVA

Query: 1723 SQVHHSRSNPTDI YPSKW ARLRHI KRLRQRI CEEAAY XXXXXXXXXXXXXXKAPAQT PA
SQVHHSRSNPTDI YPSKW ARLRHI KRLRQRI EE Y KAPAQ P
Sbjct: 1613 SQVHHSRSNPTDI YPSKW ARLRH KRLRQRI REEVHYSNPSL PL MVHPPAHT KAPAQAP-

Query: 1783 EPTPGYEVGQRKRLI S 1798
E TP YE GQRKRLI S
Sbhjct: 1672 EATPTYETGQRKRLI S 1687

gb| AAB86682. 1| (AF013614) TSC2 gene product [Fugu rubri pes]
Length = 1782

Score = 1590 bits (4072), Expect = 0.0
Identities = 818/ 1253 (65%, Positives = 966/ 1253 (76%, Gaps = 27/1253

Query: 45 LRELSMECGLNNRI RM GQ CEVAKTKKFEEHAVEALWKAVADL L QPERTLEARHAVL AL
L+EL +CGL+NR+RM+ Q+C++AKTKKFEEHAVEA+VK+V D+L PE+ EARHAVL L
Shjct: 4 L QEL HPDCGL SNRVRM.NQVCDL AKTKKFEEHAVEAVWKSVEDM. SPEQPPEARHAVL QL

Query: 105 LKAl VOQGQGERLGVLRALFFKVI KDY- PSNEDLHERL EVFKALTDNGRHI TYLEEELADF
L+A++QGQGE LG LRA FFKVI +DY P NEDL +RLEVFKALT+NG+ | TYLEE++A F
Shjct: 64 LRAVI QGQGEW.GPLRAYFFKVI RDYQPCNEDL SDRLEVFKALTENGKDI TYLEEDI ARF

Query: 164 VLQAWDVGLSSEFXXXXXXXXKFNSCYLDEYI ARMWQM CLLCVRTASSVDI EVSLQVLD

900

1078
960

1138
1020
1198
1080
1258
1139
1318
1199
1375
1258
1435
1318
1493
1378
1553
1436
1613
1496
1672
1556
1722
1612
1782

1671

(2%
104
63
163
123

223



Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

124

224

184

284

244

344

304

404

364

464

424

524

484

582

543

642

603

698

663

758

723

818

783

878

843

938

903

994

962

1054

1022

1112

1082

1164

1142

1222

1202

VL WWD+GL+S+F KFNSCYLD+ ++ MVQ | CLLC RT SS DI EV+LQVLD
VLLWVDI GLTSDFLHVLVNLVKFNSCYL DONVSSMVONI CLLCNRTTSSTDI EVALQVLD

AVVCYNCLPAESLPLFI VTLCRTI NVKEL CEPCWKL MRNLL GTHL GHSAI YNMCHL MEDR
AWCYNCLP++SL +FI +TLCRT+NVKE CE CWKLMR +LGTHLGHSAI' Y MC +ME+R
AVVCYNCLPSDSLTI FI | TLCRTVNVKEFCEACWKL MRKVLGTHLGHSAI YTMCRI MEER

AYMEDAPL L RGAVFFVGVALWGAHRL YSL RNSPTSVFPSFYQAVACPNEVVSYEI VLSI T
Y EDAPLLRGAVFFVGVALWGAHRL +L+N+PT V PSFY+AMF NEVVSYEI VLSI T
VYTEDAPL L RGAVFFVGVALWGAHRL PALKNTPTL VL PSFYKAMSSANEVVSYEI VLSI T

RLI KKYRKELQWAWDI LLNI | ERLLQQLQTLDSPELRTI VHDLL TTVEEL CDQNEFHGS
RLI KKY KELQW WDI LL |1 ERLLQQ+QT+ S EL+ | V++LLTTVEEL +QN +HGS
RLI KKYGKELQWTWDI LLG | ERLLQQ QTI GSAELKAI VYELLTTVEEL YEQNSYHGS

QERYFELVERCADQRPESSLLNLI SYRAQSI HPAKDGW QNL QAL MERFFRSESRGAVRI
E++F LVE+CAD+RP++S+L LI SYRAQSI PAKDGW Q+L LM++FFR+ESR  +Rl
MEKFFNLVEKCADKRPDASVLTLI SYRAQSI QPAKDGW QSLHRLNMDKFFRNESRTVI RI

KVLDVLSFVLLI NRQFYEEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHH
KVL +LSFVL NRQ YE+ELI +WI Q.S | ED+D VRK ATQLLVDLAEGC THH
KVLHI LSFVLSTNRQLYEDELI ETVWI PQLSG AEDRDLAVRKQATQLLVDLAEGCSTHH

FNSLLDI | EKVIVARSL- - SPPPELEERDVAAYSASL EDVKTAVLGLLVI LQTKLYTLPAS
F SLLDIIE+V +RSL S E+ ERD A SA +EDV+TAVLGLL | LO+KLY+LPA
FTSLLDI | ERVASRSLVCSGSLEMPERDPTAESA- MEDVRTAVLGL.LEI LQSKLYSLPAV

HATRVYEMLVSHI QLHYKHSYTLPI ASSI RLQAFDFLFLLRADSLHRL GLPNKDGVVRFS
HA+RVYE+L+SH+QLHYK+ Y+ | ASSI RLQ FDF ++RADSLHR+G+PNKD +RFS
HASRVYELLI SHLQLHYKNKYSSAI ASSI RLQVFDFFLMVRADSLHRI GVPNKDRAVRFS

PYCVCDYMEPE- RGSEKKXXOXXXXXXXXXX- - - XXXXXXXVRLGSVPYSLLFRVLLQCL
PYC CD EPE RG EKK VR  +PY+ F VLLQCL
PYCYCDNGEPEKRGGEKKPTGSTSPPVGSPAPPPAPSSSGSVRSAFL PYAPAFNVL LQCL

KQESDVKVLKLVLGRLPESLRYKVLI FTSPCSVDQL CSALCSM_SGPKTLERLRGAPEGF
K E+DWKVLKLVL +LP L+YKVL+ TSPCS+D LCS LC M++ ERL+ PEGF
KMETDVWKVL KLVL DKLPWWL QYKVLLLTSPCSLDHLCSTLCCWTDRLI SERLKKTPEG-

SRTDLHLAVVPVLTALI SYHNYLDKTKOREMVYCLEQGL| HRCARQCVVALSI CSVEMPD
SRTD+ LAWPVLTA+ SYHNYL++++QRE+V CLE GLI HRCA+QCWWAL++C+VEMPD
SRTDVQLAVVPVLTAI TSYHNYL EQSRORELVQCLETGLI HRCAKQCVWWALTMCTVEMPD

I'1'1 KALPVLVVKLTHI SATASVAVPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPYTN
|+l K LP L+VKLTHI SAT +MA P+LEFLSTL RLPHLY NF AEQY SVFAI SLPYTN
I M KLLPSLMWKLTHI SATVAMASPM_EFL STLVRLPHL YANFVAEQYVSVFAI SLPYTN

PSKFNQY! VCLAHHVI AMAFI RCRLPFRKDFVPFI TKGLRSNVL L SFDDTPEKDSFRARS
PSKFNQY! V' LAHHVI AMAFI RCRLPFRKDFV +| TKGLRSN LL FDD+ E+ SFRARS
PSKFNQY! VSLAHHVI AMAFI RCRLPFRKDFVQY! TKGLRSNAL L PFDDSHEQSSFRARS

TSLNERPKSLRI ARPPKQGL- - - - NNSPPVKEFKESSAAEAFRCRSI SVSEHVVRSRI QT
TSLNERPKSLR A+ K N+S PVKE ++ SA +AFR RSI SVSEH VR R+ T
TSLNERPKSL RAAKVVKATAAVTNNSSSPVKEL RDL SAMDAFRSRSI SVSEHAVR- RVHT

SLTSASL GSADENSVAQADDSL KNLHL EL TETCL DMVARYVFSNFTAVPKRSPVGEFLLA
S T+ SLGSADENt+V QAD+ LK +HLELTETCLDMVARYVFSNF+A+PKRSP+ EFLLA
STTTCSLGSADENAVTQADEGLKTVHLEL TETCLDMVARYVFSNFSAL PKRSPI AEFLLA

GGRTKTWL VGO XXXXXKXDSGE- LQSGPE- SSSSPGVHVRQTKEAPAK
GGR+ TWLVG\K D EL GE + S P +H R TKEAPAK

GGRSMIMLVGNKLVTI TTSGGVRTQAL L GL DVWERL GGGGEMIRSDPSLHTRL TKEAPAK
LESQAGQQVSRGARDRVRSMSGGHGLR: - - - - - VGAL DVPASQFL GS- - ATSPGPRTAPA
LESQ+ QQ SR R RVRSMSGGH LR + L P+ L+ +SGP

LESQSSQQASRATRTRVRSMSGGHAL RSLPTONL SPLVSPSEGEL AAPL SASTGPSLDGL

AKPEKA- - SAGTRVPVQEKTNLAAYVPLLTQGNAEI LVRRPTGNTSW.MSLENPL SPFSS
P + + P+++ +LA +VP+LTQGMAEI +RRP+GNTSW.M LENP SPFSS
GPPSSSCPTPNAPPPLKDNPSLAEFVPMLTQGWAEI FI RRPSGNTSW.MCLENPPSPFSS

DI NNVPL QEL SNAL MAAERFKE- - HRDTAL YKSL SVPAASTAKPPPLPRSNTV 1272
++ NMPLQELS+ LMA E KE + S+ PA + PP RN +
EL GNMPL QEL SSVL VAMEGVKEPPTETASAPASTAAPAPTLVSEPPNQRPNVI 1254

183

283

243

343

303

403

363

463

423

523

483

581

542

641

602

697

662

757

722

817

782

877

842

937

902

993

961

1053

1021

1111

1081

1163

1141

1221

1201



Score = 469 bits (1193), Expect = e-130
ldentities = 223/348 (64%, Positives = 277/348 (79%, Gaps = 2/348 (0%

Query: 1461 YTI SDSAPSRRGKRVERDALKSRATASNAEKVPG NPSFVFLQLYHSPFFGDESNKPI LL 1520
+TI S SAPSRR +R +RD+ SR+ N EK+ G++PSFVFLQLYHSPFFGHE+NKP+LL
Sbj ct: 1436 HTI SVSAPSRRERRTDRDSYHSRSGPGNTEKI AGLSPSFVFLQLYHSPFFGNEANKPLLL 1495

Query: 1521 PNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLTGLGR 1580
P ++Q +R+V++LDQ+P YDTHKI V++VG GQ N+E+Al LSNE+GS RY FLTAG+
Shj ct: 1496 P- KTQVI DRAVKVLDQVPPYDTHKI GVWFVGAGQVNNEVAI LSNEYGSNRYAAFLTALGK 1554

Query: 1581 LI ELKDCQPDKVYLGGLDVCGEDGQFTYCWHDDI MOAVFHI ATLMPTKDVDKHRCDKKRH 1640
LI LKDC PD+++LGGELD G+DG+HFTYCWHDDI MQA+FHI ATLMP ++ DK C+KKRH
Sbj ct: 1555 LI HLKDCDPDQ FLGGLDQYGDDGEFTYCWHDDI MQAI FHI ATLMPNRESDKGCCNKKRH 1614

Query: 1641 LGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI VTPLDYECNLVSLQCRKDVEGLVDTSVA 1700
+GN\DFV +VYNDSGE++KLGTI KGQFNFV VI + PLDYECNLV+LQCRKD+EGLVDT+V
Sbjct: 1615 | GNDFVI VWYNDSCGEEYKLGTI KGQFNFVEVI | KPLDYECNLVTLQCRKDLEGLVDTTVT 1674

Query: 1701 KI VSDRNLPFVARQVAL HANVASQVHHSRSNPTDI YPSKW ARLRHI KRLRQRI CEEAAY 1760
KI VSDRNLP + RQVALHANMVAS VH R+NP+D Y SKWARLRHI KR+R R E+
Sbhjct: 1675 Kl VSDRNLPLLVRQVALHANVASL VHQFRANPSDAYASKW.ARLRHI KRI RTRALEDI Q5 1734

Query: 1761 XXXOOXXXXXXXXKAPAQTPAEPTPGYEV- GQRKRLI SSVEDFTEFV 1807
+ o+ o+ EV GQRKRL+S+V+DFT+FV
Sbj ct: 1735 RPTPG SVTQGHSQUNKSMOQSTSAGNPEVTGQRKRLVSTVDDFTDFV 1782

gb| AAF49066. 1| (AE003514) gig gene product [Drosophila nel anogaster]
Length = 1847

Score = 521 bits (1328), Expect = e-146
Identities = 373/1286 (29%, Positives = 630/1286 (48%, Gaps = 179/1286 (13%

Query: 6 SKDSGLKEKFKI LLGLGTPRPNPRSAECGKQTEFI | TAEI LRELSMECGLNNRI RM GQI C 65
SKD K KFK+ L + P G+T + E REL E + R RW ++
Sbhjct: 3 SKD- - - KSKFKLFL- - - - - KSLPAGYVCGERT- - - LRPEFERELRPEQPVAQRCRMLKELG 51

Query: 66  EVAKTK- KFEEHAVEALWKAVADLLQPERTLEARHAVLAL LKAl VQGQGERLGVLRALFF 124
+ +EA+ L+ DL+ P+ ER L+ K++ Q+ L ++R FF
Sbjct: 52  DTQLHNFNLDESAI TI LFNLTNDLI VPNKPAETRQ ALSFYKRLI HTQYKNLTI MREKFF 111

Query: 125 KVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEELADFVLQW - - - DVGLSSEFXXXX 180
VI +++ + EDL LE+ LTDNG+ I T EE++ F+L W + L+ +
Sbhjct: 112 LVI QONHEAREDLRHLLELLDTLTDNGKDI TNFEEKI GKFMLLW PAI TEANLLTPYLDI L 171

Query: 181 XXXXKFNSCYLD- EYI ARMQM C- LLCVRTASSVDI EVSLQVLDAVWCYNCLPAESLPL 238
KFN+ +LD + + +VQ CL C T+ + ++ L +L+ V+ Y P+E LP
Sbjct: 172 VNLI KFNAAHLDKDI LVG VQNACDLSCSVTVNEI GLQC- LTI LEWI GYTI FPSEPLPQ 230

Query: 239 FI VTLCRTI NVKELCEPCWKLMRNLL GTHLGHSAI YNMCHL MEDRAYMEDAPL LRGAVFF 298
I TLCRT+N C  +K+MrNLLGT LG+ ++ MC ++ DRA +DA LLRGAVF
Sbhjct: 231 Cl TTLCRTVNHAPYCPSSFKI MKNLLGTQLGYHSMKMVCSI LNDRAL YDDAHLLRGAVFH 290

Query: 299 VGAVALWGAHRLYSLR- - NSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQWV 356
+ M ++GH+ ++ + T+V  +F +A+ +V+H+E+H+LS+ + K ++L  +
Shjct: 291 LNWN FGSNI | FQVSPMTYATNVLTAFLRALDSRQVI VTFEVI LSVRWI TK- - RQLSElI 348

Query: 357 AW LLNI | ERLLQQLQTLDSPE- - - - - - - - LRTI VHDLLTTVEELC- - DONEFHGSQER 406
WD++ +l+  ++  ++  + L+ H+ + +E+L D+++ G+ ER
Shjct: 349 |1\DLI CDI MSSI VSNI EYYEEVNI NKDRLHHLQ NFHENI DCI EKLLQQDRSQ LGNVER 408

Query: 407 YFELVERCADQRPESSLLNLI SYRAQSI HPAKDGW QNLQAL VERFFRSESRGAVRI KVL 466
++L+ER AD+RPE+S+L LI YR++ + + WQL + Rt+R S VRIK +
Sbjct: 409 |1YDLI ERVADRRPEASVLALI EYRSRRVTATRPDW. QVLAQFVRRYYRM SNVNVRI KTl 467

Query: 467 DVLSFVLLI NRQFYEEELI NSWI SQLSH PEDKDHQVRKLATQLLVDLAEGCHTHHFNS 526
+ L ++ NR YEEE+++ W+ LSH + QVR +L+A CT
Shjct: 468 EALVQ MDONRACYEEEI LSRVVLVHLSHI HLESSVQVRVAVARAL SNFATHCDTKRCMD 527

Query: 527 LLDI | EKVMAR-------- SLSPPPELEERDVAAYS- - ASLEDVKTAVLG.LVI LQTKLY 576
LLDI +E ++ R SS L E + + + D+ AV G+ + KL+
Sbjct: 528 LLDI LEALI NRPFEHTRHGSSSGEGTLAEVTFGLVNNESEI SDI | AAVDGLVKVFAI KLH 587



Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :

Score

577 TLPASHATRVYEMLVSHI QLHYKHSYTLPI ASSI RLQAFDFLFLLRADSLHRLGLPN- KD 635
LP  HA +++ +L+ H++LHY+ S+R+ F+L RA+ + +GP
588 RLPG HALKI FNI LMDHLELHYERPKI FEHI SVWRYKI FAW.LKARANGSYH GYPEGST 647

636 GVVRFSPYCVCDY- MEPERGSEKKXXXXXXXXXXXXXXXXXXXXVRLGSVPYSLLFRVLL 694
W+FSPY D + P+ ++ + ++++
648 EVVKFSPYLG DSPLLPQAHPT- - - = <« <<= 2 csccmmeeocoeo e Al'SI RRVCKLI V 681

695 QCLKQESDVKVLKLVLGRLPESLRYKVLI FTSPCSVDQLCSALC- - SMLSGPKTLERLRG 752
+CL+ ++D++V +LV+ LP+ L+ KL+ + +++L + L  +++S K
682 RCLEHDTDYQVFQLVI RELPKVLQNKALVQGN- - DI EELANTLLKI NLVSNNK- - - - - - - 732

753  APEGFSRT- - DLHLAVWPVLTALI SYHNYLDKTKQREMVYCLEQGL| HRCARQCWALSI 810
FR +H V#P+ +L+ YH L + ++ L ++ A C+ ++l
733 - --- FKRPTDEFHALVLPAI ASLVI YHESLQPQQHYG | TALNSRVLTG ASVCI NTMTI 788

811 CSVEMPDI | | KALPVLWKLTH SATASMAVPLLEFLSTLARLP- HLYRNFAAEQYASVF 869
+EMP+ +++ LP ++++++ +S T ++A P+LEFLS L L HL+ NF + VF
789 LI LEMPEALNRKLPDVLLQVSKVEDTNALATPVLEFLSLLI HLSKHLFANFTSVHNWYVF 848

870 Al SLPYTNPSKFNQYI VCLAHHVI AMAFI RCRLPFRKDFVPFI TKGLRSNV- - - - - - LLS 923
Al +LPYT P +++ Y V LAHHVI A WF++C+L R++ V +] ++SN +++
849 Al TLPYTKPHRYDHYTVSLAHHVI AGWFLKCKLELRRNCVNYI KSSI QSNAKMLSSDI VN 908

924 FDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNSPPVKEFKESSAAEAFRCRSI SVS 983
+ E SRRSTSL E +G N+ A A+
909 LNSLNEDSSNRKRSTSLTE- - -« ---«---- RGSRNN- - - - = = - - - - - ANAWR - - - - - - 938

984 EHVVRSRI QTSLTSASL GSADENSVAQADDSLKNLHLEL TETCLDMVARYVFSNFTAVPK 1043
D Q ++ L+N H EL ETC D +AR+ +S  ++PK
939 -----iecemeieneee DL EMRPQVNNGL RNFHAEL AETCFDFLARHTYSPCPSMPK 978

1044 RSPVGEFLLAGGRTKTW. VGNKXOOOXXXXXXKK= = = = = = = - - - XXHKKXXDSCGELQSGPE 1093
R P EFLL G ++TW.VGN S LS
979 RLPAAEFLLKDGVSQTW.VGNNLVTI TTSGCPSAPARSGLCERCAQL GKAPS| SLNSKSL 1038

1094 SSSSPGVH VRQTKEAPAKL ESQAGQQVSRGARDRVRSMS- - - - - - GGHGLRVGALDVPA 1146
S ++P + R+ + L+ +G+ SGr+ SS GGH R + A
1039 SDAAPPLSPERERRYTKVSLQHSSGNE- SAGSTEL TSSSSSNSAAAGGHPHRQ SNSSTA 1097

1147 SQFLGSATSPGPRTAPAAKPEKASAGTIR- - ---------- VPVQEKTNLAAYVPLLTQ - 1192
S S P +tA EA Gt Vo + + P+ +
1098 SLDAL SRRGSNPEAL GSAL GEGAHTGSNTSLL GNSL SQSSVSMBPSSGSVVQQPVCVRAC 1157

1193 - GMAEI LVRRPTGNTSW.MSLENPLS 1217
GME+LVRRPTGN SW ++NP++
1158 TOGMAEVLVRRPTGNVSW TRI QNPI T 1183

= 248 bits (627), Expect = 3e-64

Identities = 128/ 265 (48%, Positives = 180/265 (67%, Gaps = 11/265 (4%

Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:

1495 | NPSFVFLQLYHSPFFGDESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQ 1554
+NPSF+F+QLY + G +++P+ + E+ S  +V L+D +P ++THKI VLYVG+GQ
1554 MNPSFI FMQLYTTGQLG VTDEPLKVGPENSS- - - AVSLI DLVPPFETHKI GVLYVGQGQ 1609

1555 SNSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGGLDVCGEDGQFTYCWHDDI 1614
N+E+ IL N HGS RY EFL  +G L+ LK+ + + +++ LD G DG+tF Y W DD
1610 CNNEVEI LRNSHGSARYVEFLRNI GTLVSLKEAEQNNLFI M LDRNGADGKFAYI WKDDI 1668

1615 MQAVFHI ATLMPTKDVDKHRC- DKKRHLGNDFVSI VYNDSGEDFKLGT I KGQFNFVHVI V 1673
+Q FH+ATLMPT D C +KK H+GN\DFV | +YN+SGE++ L TI GQFN+ VIV
1669 LQVTFHVATLMPTNLQDDPNCNEKKSHI GNDFVKI | YNESGEEYNLNTI SGQFNYACVI V 1728

1674 TPLDYECNLVSLQCRKDVEGLVDTSVAKI VSDRNL PFVARQVAL HANVASQVHHS- - RSN 1731
PLD NV ++ R++ V + <+ VSDR+ P +ARQVALHAN+AS V+ S + +
1729 EPLDLNSNRVYVKARSEI SKFVCHAEYRI VSDRSAPLLARQVALHANLASLVYQSVQKKH 1788

1732 PTDI YPSKW ARLRHI KRLRQRI CE 1756
P Y S W RR +KRLR ++ E
1789 P--- YASNWLERLRKLKRLRSKLI E 1810

gb| AAD48498. 1| AF172995 1 (AF172995) gigas protein [Drosophila nelanogaster]

Length = 1847



Score = 517 bits (1318), Expect = e-145
Identities = 372/ 1286 (28%, Positives = 628/1286 (47%, Gaps = 179/1286 (13%

Query: 6 SKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM GQI C 65
SKD K KFK+ L + P G+T + E REL E + R RW ++
Sbjct: 3 SKD- - - KSKFKLFL- - - - - KSLPAGYVGERT- - - LRPEFERELRPEQPVAQRCRMLKELG 51

Query: 66  EVAKTK- KFEEHAVEALWKAVADLL QPERTLEARHAVLAL LKAl VQGQGERLGVLRALFF 124
+ +E A+ L DL+ P+ ER L+ K++ Q+ L ++R FF
Sbjct: 52  DTQLHNFNLDESAI TI LLNLTNDLI VPNKPAETRQ ALSFYKRLI HTQYKNLTI MREKFF 111

Query: 125 KVI KDYPSNEDLHERLEVFKALTDNGRH TYLEEELADFVLQWM - - - DVGLSSEFXXXX 180
VI +++ + EDL LE+ LTDNG+ I T EE++ F+L W + L+ +
Sbjct: 112 LVI ONHEAREDLRHLLELLDTLTDNGKDI TNFEEKI GKFMLLW PAI TEANLLTPYLDI L 171

Query: 181 XXXXKFNSCYLD- EYI ARWQMV C- LLCVRTASSVDI EVSLQUVLDAWCYNCLPAESLPL 238
KFN+ +LD + + +VQ CL C T+ + ++ L +L+ V+ Y P+ELP
Sbjct: 172 VNLI KFNAAHLDKDI LVG VQNACDLSCSVTVNEI GLQC- LTI LEMWI GYTI FPSEPLPQ 230

Query: 239 FI VTLCRTI NVKELCEPCWKL MRNLL GTHL GHSAI YNMCHL MEDRAYMEDAPL LRGAVFF 298
| TLCRT+N C +K+MFNLLGT LG+ ++ MC ++ DRA +DA LLRGAVF
Sbjct: 231 Cl TTLCRTVNHAPYCPSSFKI MKNLLGTQLGYHSMKMMCSI LNDRAL YDDAHLLRGAVFH 290

Query: 299 VGVALWGAHRLYSLR- - NSPTSVFPSFYQAMACPNEVVSYEI VLS| TRLI KKYRKELQVV 356
+ M ++GH+ ++ + T+V  +F +A+ +V++E++LS+  +] K ++L  +
Sbjct: 291 LNWN FGSNI | FQVSPMIYATNVLTAFLRALDSRQVI VTFEVI LSVRWI TK- - RQLSEI 348

Query: 357 AWDI LLNI | ERLLQQLQTLDSPE- - - - - - - - LRTI VHDLLTTVEELC- - DONEFHGSQER 406
WD+H+ +l + 4+ ++ 4+ L+ H+ + +E+L D+++ G+ ER
Sbjct: 349 | WDLI CDI MSSI VSNI EYYEEVNI NKDRLHHLQ NFHENI DCI EKLLQQDRSQ LGNVER 408

Query: 407 YFELVERCADQRPESSLLNLI SYRAQSI HPAKDGW QNL QAL VERFFRSESRGAVRI KVL 466
++L+ER AD+RPE+S+L LI YR++ + + WQL + R++R S VRK +
Sbjct: 409 | YDLI ERVADRRPEASVLALI EYRSRRVTATRPDW. QVLAQFVRRYYRM SNVNVRI KTI 467

Query: 467 DVLSFVLLI NRQFYEEELI NSWVI SQLSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFNS 526
+ L ++ NR VYEEE+++ W+ LSH + QVR +L+A CT
Sbjct: 468 EALVQ MDONRACYEEEI LSRWLVHLSH HLESSVQVRVAVARAL SNFATHCDTKRCVD 527

Query: 527 LLDI | EKVVAR-------- SLSPPPELEERDVAAYS- - ASLEDVKTAVLGLLVI LQTKLY 576
LLDI +E ++ R SS L E + ++ D+ AV G+ + KL+
Sbj ct: 528 LLDI LEALI NRPFEHTRHGSSSCGEGTLAEVTFGLVNNESEI SDI | AAVDGLVKVFAI KLH 587

Query: 577 TLPASHATRVYEM.VSH QUHYKHSYTLPI ASSI RLQAFDFLFLLRADSLHRLGLPN- KD 635
LP HA +++ +L+ Hr+LHY+ S+R+ F +L RA+ + +GP
Shj ct: 588 RLPG HALKI FNI LMDHLELHYERPKI FEHI SVWRYKI FAW LKARANGSYH GYPEGST 647

Query: 636 GVWRFSPYCVCDY- MEPERGSEKKXXXXXXXXKIXXXXXXXXXXVRLGSVPYSLLFRVLL 694
W+FSPY D + P+ ++ + ++++
Sbjct: 648 EVVKFSPYLG DSPLLPQAHPT- - - = - =< s = csmmemmeoeomeo e Al SI RRVCKLI V 681

Query: 695 QCLKQESDWKVLKLVLGRLPESLRYKVLI FTSPCSVDQLCSALC- - SML.SGPKTLERLRG 752
+CL+ ++D++V +LV+ LP+ L+ KL+ + +++L + L +++S K
Shj ct: 682 RCLEHDTDYQVFQLVI RELPKVLONKALVQGN- - DI EELANTLLKI NLVSNNK- - - - - - - 732

Query: 753 APEGFSRT- - DLHLAVWPVLTALI SYHNYLDKTKQREMVYCLEQGLI HRCARQCWALSI 810
FR +H V#P+ +L+ YH L + ++ L ++ A C+ ++l
Sbjct: 733  ---- FKRPTDEFHALVLPAI ASLVI YHESLQPQQHYG | TALNSRVLTG ASVCI NTMTI 788

Query: 811 CSVEMPDI | | KALPVLWKLTH SATASMAVPLLEFLSTLARLP- HLYRNFAAEQYASVF 869
+EMP+ +++ LP ++++++ +S T ++A P+LEFLS L L HL+ NF + VF
Sbjct: 789 LI LEMPEALNRKLPDVLLQVEKMSDTNALATPVLEFLSLLI HLSKHLFANFTSVHNMYVF 848

Query: 870 Al SLPYTNPSKFNQYI VCLAHHVI AMAFI RCRLPFRKDFVPFI TKGLRSNV- - - - - - LLS 923
Al +LPYT P +++ Y V LAHHVI A WF++C+L R++ V +] ++SN +++
Sbjct: 849 Al TLPYTKPHRYDHYTVSLAHHVI AGAFLKCKLELRRNCVNY! KSSI QSNAKMLSSDI VN 908

Query: 924 FDDTPEKDSFRARSTSLNERPKSLRI ARPPKQGLNNSPPVKEFKESSAAEAFRCRSI SVS 983
+ E SRRSTSL E +G N+ A A+
Sbjct: 909 LNSLNEDSSNRKRSTSLTE------------ RGSRNN- - - - - - - - - - - ANAVWN- - - - - - - 938

Query: 984 EHVVRSRI QTSLTSASLGSADENSVAQADDSL KNLHLELTETCLDMVARYVFSNFTAVPK 1043
D Q ++ L+N H EL ETC D +AR+ +S  ++PK
Sbjct: 939 ------------oooo--- DL EMRPQVNNGL RNFHAEL AETCFDFLARHTYSPCPSMPK 978



Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :
Query:
Shj ct :

Score
I denti

Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

1044 RSPVGEFLLAGGERTKTW VGNKXXOOXXXXXXXX- - - - - - - - - - XXXXXXDSGELQSGPE 1093
R P EFLL G ++TW.VGN S LS
979 RLPAAEFLLKDGVSQTW.VGNNLVTI TTSGCPSAPARSGL CERCAQLGKAPSI SLNSKSL 1038

1094 SSSSPGVH- VRQTKEAPAKL ESQAGQQVSRGARDRVRSMVS- - - - - - GGHGLRVGALDVPA 1146
S ++P + R+ + L+ +G+ S G+ + SS &GH R+ A
1039 SDAAPPL SPERERRYTKVSLOQHSSGNE- SAGSTEL TSSSSSNSAAAGGHPHRQ SNSSTA 1097

1147 SQFLGSATSPGPRTAPAAKPEKASAGIR- - ---------- VPVQEKTNLAAYVPLLTQ- - 1192
S S P +A E A Gt v+ o+ P+ +
1098 SLDALSRRGSNPEAL GSAL GEGAHTGSNTSLLGNSL SQSSVSMSPSSGSVWQQPVCVRAC 1157

1193 - GNAEI LVRRPTGNTSW.MSLENPLS 1217
GME+LVR PTGN SW  ++NP++
1158 TGMEVLVRPPTGNVSW TRI QNPI T 1183

= 248 bits (627), Expect = 3e-64
ties = 128/ 265 (48%, Positives = 180/265 (67%, Gaps = 11/265 (4%

1495 | NPSFVFLQLYHSPFFGDESNKP!I LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGR 1554
+NPSF+F+QLY + G +++P+ + E+ S +V L+D +P ++THKI VLYVGHQQ
1554 MNPSFI FMQLYTTGQLG VTDEPLKVGPENSS- - - AVSLI DLVPPFETHKI GVLYVGQGQ 1609

1555 SNSELAI LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGGLDVCGEDGQFTYCWHDDI 1614
N+E+ IL N HGS RY EFL  +G L+ LK+ + + +++ LD G DG+F Y W DDI
1610 CNNEVEI LRNSHGSARYVEFLRNI GTLVSLKEAEQNNLFI M LDRNGADGKFAY! WKDDI 1668

1615 MQAVFHI ATLMPTKDVDKHRC- DKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI V' 1673
+Q FH+ATLMPT D C +KK H+G\DFV | +YN+SCGE++ L TI GQFN+ VIV
1669 LQVTFHVATLMPTNLQDDPNCNEKKSHI GNDFVKI | YNESGEEYNLNTI SGQFNYACVI V 1728

1674 TPLDYECNLVSLQCRKDVEGLVDTSVAKI VSDRNL PFVARQVAL HANVASQVHHS- - RSN 1731
PLD NV ++ R++ V + +VSDR+ P +ARQVALHAN+AS V+ S + +
1729 EPLDLNSNRVYVKARSEI SKFVCHAEYRI VSDRSAPLLARQVALHANLASLVYQSVQKKH 1788

1732 PTDI YPSKW ARLRHI KRLRORI CE 1756
P Y SW RR +KRLR ++ E
1789 P--- YASNWLERLRKLKRLRSKLI E 1810

dbj | BAA32694. 1| (AB014460) tuberin [Honp sapi ens]

Score

Length = 199

= 378 bits (960), Expect = e-103

Identities = 190/199 (95%, Positives = 190/199 (95%

Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM
1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60

61 | GQ CEVAKTKKFEEHAVEALWKAVADL LQPERTLEARHAVLAL LKAl VQGQGERLGVLR 120
| GQ CEVAKTKKFEEHAVEALWKAVADLLQPER LEARHAVLALLKAI VQGQGERLGVLR
61 | GQ CEVAKTKKFEEHAVEALWKAVADL L QPERPLEARHAVLAL LKAl VQGQGERLGVLR 120

121 ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEELADFVLQWDVGLSSEFXXXX 180
ALFFKVI KDYPSNEDL HERL EVFKAL TDNGRHI TYL EEEL ADFVL QAWDVGLSSEF
121 ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEELADFVLQAWDVGLSSEFLLVL 180

181 XXXXKFNSCYLDEYI ARW 199
KFNSCYLDEYI ARW
181 VNLVKFNSCYLDEYI ARW 199

dbj | BAA28845. 1| (AB009371) tuberin [Ms mnuscul us]

Score

Length = 199

= 354 bits (900), Expect = 3e-96

Identities = 178/ 199 (89%, Positives = 183/199 (91%

Query:
Shj ct:

Query:

1 MAKPTSKDSGLKEKFKI LLGLGTPRPNPRSAEGKQTEFI | TAEI LRELSMECGLNNRI RM 60
MAKPTSKDSGLKEKFKI LLGLGT RPNPR AEGKQTEFI | T+EI LRELS ECGLNNRI RM
1 MAKPTSKDSGLKEKFKI LLGLGTSRPNPRCAEGKQTEFI | TSEI LRELSGECGLNNRI RM 60

61 | GQ CEVAKTKKFEEHAVEALVKAVADL L QPERTLEARHAVLAL LKAl VQGQGERLGVLR 120
| GQ C+VAKTKK EEHAVEALWKAV+DLLQPER EARHAVL LLKAI VQGQG+RLGVLR



Shj ct:
Query:
Shj ct :
Query:
Shj ct:

61

121

121

181

181

| GQ CDVAKTKKLEEHAVEALVWKAVSDL L QPERPPEARHAVL TLLKAI VQGQGDRLGVLR 120

ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEEL ADFVL QAWDVGLSSEFXXXX 180
ALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEELA+FVLQAWDVGLSSEF
ALFFKVI KDYPSNEDL HERL EVFKAL TDNGRHI TYLEEEL AEFVLQAVDVGLSSEFLLVL 180

XXXXKFNSCYLDEY! ARW 199
KFNSCYLDEYI A W
VNLVKFNSCYLDEYlI ASM/ 199

pi r|| 738991 conserved hypothetical protein SPAC630.13c - fission yeast

Score

= 1

(Schi zosaccharomyces ponbe) >gi| 5734474| enb| CAB52735. 1|
(AL109832) conserved hypothetical protein

[ Schi zosacchar omyces ponbe]

Length = 1339

64 bits (410), Expect = 9e-39

Identities = 98/ 249 (39%, Positives = 142/249 (56%, Gaps = 16/249 (6%

Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:

Score
I denti

Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:

1515

1064

1575

1123

1634

1181

1692

1241

1745

1298

= 1
ties

43

19

102

79

160

139

196

199

255

259

315

317

373

377

421

437

NKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEF 1574
NtP+LLP+ S R#+ + DHP ++ K ++YWG Q E IL+N+ S + F
NQPLLLPSNDDSVRRAI SVFDR! PVI ESLKAGLVYVGY- QQRREADI LANTNPSEDFLTF 1122

LTGLGRLI ELKDCQPDKVYLGGLDVCGE- DGQFTYCWHDDI MQAVFHI ATLMPTKDVDKH 1633
L GAGL ELK Q Kv+ GGAD + DGF YCWD + Q VFH T+MPT
LNGLGTLFELKTDQ - KVFAGG.DRENDI DGAFAYCWKDKVTQWFHCTTMVPTNI EHDP 1180

RCD- KKRHLGNDFV'SI VYNDSGEDFKLGTI KGQFNFVHVI VTPLDYECNLVSLQCR- KDM 1691
C KKRH+GNDFV+l ++N+SG ++ Tl QFNFV++++TP Q+ +
GCTLKKRHI GNDFVTI | FNESGLEYDFDTI PSQFNFVNI VI TPESESI RRTGRQ KFYKV 1240

EGL- - - - VDTSV- - - AKI VSDRNL PFVARQVAL HANVASQVHHSRSNPTDI YPSKW ARL 1744
+ L +D S+ KIVS LP+ R+ L+A + S ++H + Y WR
KALTKYDI DFSLFRRYKI VSSDAL PAI VRDVTLNAAVFSHI YHRSAGD- - - YVHI WAERL 1297

RHI KRLRQR 1753
R +KRLR++
RQLKRLREK 1306

24 bits (308), Expect = 8e-27
= 193/ 954 (20%, Positives = 359/954 (37%, Gaps = 112/954 (11%

El LRELSMECGLNNRI RM GQ CEVAKTKKFEEHAVEALVKAVADL L QPERTLEA- RHAV 101
+l L R +++ | K + ++ +W + D+ + AR V
DI LSYFDANLPFKKRHQ VRSI YHGLKYY! YSSTSI | QUONI QDFI STKNDNAAFRELV 78

LALLKAI VQGQGERLGVLRALFFKVI KDYPSNE- - DLHERLEVFKALTDNGRHI TYLEEE 159
L+ V Q +R FF+ 1+ P + +L RL+ LTD G I+ +E
YNLMVRYVSTQKHLSI | ERHTFFQT T EKDPFQDI AELQLRLKSLSVLTDEGHKI SG ENR 138

LADFVLQMWDVGLS- - - < == == === c = o mmmmea o e SEFXXXXXXXXKFNSCYLDE- Y1 195
+ o+ W+ L KF  +E +
VGPL L SAWFNQYL QUQSQATEL QGKDADSKL VHL L FFKSL FKFSTNL VKFQAFLVPEPQM 198

ARMQM CLLCVRTASSVDI EVSLQVLDAVVCYNCLPAESLPLFI VTLCRT- | NVKELCE 254
++V + +C + L D+++ Y+ +P SL ++ LC T | + +
LQLVNSVWWQ CNHARLEDVVTEVLMFFDSM RYSVI PKASLYDTVLI LCSTYI STYSYSK 258

PCWKLMRNL L GTHL GHSAI YNMCHL MEDRAYMEDAPL L RGAVFFVGVALWGAHRLYSLRN 314
++ NL+ + + + A Nt ++++ +A +RGAV + + +  ++ 4+
LAQSVI FNLI SSPVSNLAFENVFNI LQYNRSNVNA- - VRGAVRLVRFLM_QEVKNDAI AS 316

SPTSVFPSFYQAMACPNEVVSYEI VLSI TRLI K- - KYRKELQVWAWDI LLNI | ERLLQQL 372
S F + NE V +El + ++ ++ L +W +LN+ QL
| TLSSSI EFTEFPLGFNENVDFEI LGTVYLFLRTPSI LNRLNFLDWHRI LNI LMYCSQYL 376

- - QTLDSPELRTI VHDLL TTVEEL CDQNEFHGS- - - - QERYFEL VERCADQRP- - - - - - E 420
+ SE + ++ D +F Q +V D P
PLKASTSKEAFSKTAAFANI YDRVLDFLDFEALI PLLQQFQVKLVFFLKDVLPVLKPKI R 436

SSLLNLI SYRAQSI HPAKDGW QNL QALMERF- - - - FRSESRGAVRI KVLDVLSFVLLI N 476
LL L I P W NL+ L+ + F ER + VD S +
KKLLRLFE- TYNLI FPCNQYW/FNLEFLLG YQCKTFDLEDRALLFKLVEDACS- - - - VA 491



Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

477

492

529

552

586

602

644

648

704

708

764

766

822

826

876

886

RQFYEEEL| NSWVI SQLSHI PEDKDHQVRKLATQLLVDLA- - --- - - - EGCHTHHFNSLL 528
+ L+ + + ++ D V +L L+ +C HF L+
DENSAPI LCSKFLFPVI ESFSKESDDCVVSPVYNM. FFLSVNFQNPGLKDCI DHI FQQLI 551

DI | EKVVARSL SPPPELEERDVAAYSASLED- - - VKTAVLGLLVI LQTKLYTLPASHATR 585
V R L+ + + Y LD ++ + +LIL+T +
SDTSSVTVRRLATSTLI R- - - LFYYYYDLRDAVPI QETLAKMLEI LETPSFPF- - - - - - - 601

VYEMLVSHI QLHYKHSYT- LPI ASSI RL- QAFDFLFLLRADSLHRLG.PNKDGVVRFSPY 643
vV M L+ +T+1 + L+F L ND + +Y
VSRMLCLQFFLRFRANGTSI YI CENI DLNEPFKVL- - - - = - = = = = - - - - NVDSELI PAVY 647

CVCDYMEPERGSEKKX XXX XXXXXVRLGSVPYSL L FRVLLQCLKQESDW 703
+ D EK +PSLR + + EStW
Pl SDSFVNSATVEKHI WVERKENDL | KI SNHSTEYGKDFVTFPTSSLLRFYRKSMATESNW 707

KVLKLVLGRLPESLRYKVLI FTSPCSVDQLCSALCSM_SGPKTLERLRGAPEGFSRTDLH 763
L ++ L+ + ++ + + L +C ++ ++ P + ++
TI LMFM THLADQ SNRSMFI GALEEI YNLLDFMCDI VFERVSI SA- - EI PSNI RKANI M 765

LAVVPVLTALI SYHNYLDKTKQREMVYCLEQGLI - - HRCARQCWWALSI CSVEMPDI | | K 821
+ ++ + L YH+ + ++ E+V GL + + +L +C E+P | K
I Pl LONVQWL FVYHDQFSRAQEDEL VSVFFAGL QKWANEACHVSI HSLMLCCYELPVSI RK 825

ALPVLVVKLTHI SATASVAVPLLEFLSTLARLPHLYRNFAAEQYASVFAI SLPY- - - - - - 875
LP ++V L+ + ++V +LEFL +LARLP L NF Y +FAI+L Y
QLPAI LVTLSRLI TKPDLSVHI LEFLCSLARLPDLI ANFTDADYRQ FAI ALKYl QHRDF 885

TNPSK- - - - <= - - - - - FNQY! VCLAHHVI AMAFI RCRLPFRKDFVPFI TKGLR 917
T SK ++ Y++ LA+ V+ +WF+ RL RK FVP+l +GL+
TKESKDSNDTESI LKNSYSSYVLALAYSVLQ WFLSLRLTERKKFVPW LRGLK 939

dbj | BAAB6586. 1| (AB033098) Kl AA1272 protein [Hono sapi ens]

Score

= 1

Length = 1023

02 bits (251), Expect = 4e-20

Identities = 66/211 (31%, Positives = 108/211 (50%, Gaps = 7/211 (3%

Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

1513

805

1573

864

1632

919

1692

979

ESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVL YVGEGQSNSELAI LSNEHGSYRYT 1572
+ K L ++ R ++ LD +THKIAV Y+ EGQ + + +ILSNE GS Y
DRRKNFHL L KKNSKL L REL KNL DSRQCRETHKI AVFYI AEGQED- KCSI LSNERGSQAYE 863

EFLTGLGRLI ELKD- CQPDKVYL GG DVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVD 1631
+F+ GG ++L C ++GGL G GQ +  ++ +FH++T MP+ DD
DFVAGLGWEVDL STHCG - - - FM3GL QRNGSTGQTAPYYATSTVEVI FHVSTRWPS- DSD 918

KHRCDKKRHL GNDFVS| VYNDSGEDFKL GTI KGQFNFVHVI VTPLDYECNLVSLQCRKDM 1691
K RHLGND V | V+++ D+ G| F V +l+ P+ FHE o+
DSLTKKLRHLGNDEVHI VWSEHSRDYRRG! | PTAFGDVSI | | YPMKNHVFFI Al TKKPEV 978

EGLVDTSVAKI VSDRNLPFVARQVALHANVA 1722
IVS + LP + +A+ A
PFFGPLFDGAI VSGKLLPSLVCATCI NASRA 1009

pir||TO8722 hypothetical protein DKFZp566D133.1 - hunman (fragnent)

Score

= 97

Identities

Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:

1520

130

1580

189

1639

244

>gi | 4884288| enb| CAB43250. 1| (ALO50050) hypot hetica
protein [ Honmo sapi ens]
Length = 381

.1 bits (238), Expect = le-18
= 68/242 (28%, Positives = 121/242 (49%, Gaps = 13/242 (5%

LPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLTGLG 1579
L +++ R ++ LD +THKI AV YV EQGQ + +IL+N GS Y +F+ GG
L LKKNEKL L REL RNL DSRQCRETHKI AVFYVAEGQEDKH- SI LTNTGGSQAYEDFVAGLG 188

RLI ELKD- OQPDKVYL GGL DVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRCDKK 1638
+L+C ++GGL G T +  ++ +FH++T WP+ D D K
VEVNLTNHCG- - - - FMBGLQKNKSTGL TTPYFATSTVEVI FHVSTRVPS- DSDDSLTKKL 243

RHLGNDFVSI VYNDSGEDFKLGT 1 KGQFNFVHVI VTPLDYECNLVSLQCRKDMVEGLVDTS 1698
RHLGND V | V+++  D++ G| +F V +++ P+ + 4+
RHLGNDEVHI WASEHTRDYRRG | PTEFGDVLI VI YPMKNHVFSI QF MRKPEVPFFGPLF 303



Query: 1699 VAKI VSDRNLPFVARQVAL HANVASQVHHSRSNPTDI YPSKW ARLRHI KRLRQRI CEEA 1758
IV+ + LP + R A++A+ A + + +Y ++ RR+++ +Q E
Shj ct: 304 DGAI VNGKVLPI MVRATAI NASRALK- - - - - - SLI PLYQNFYEERARYLQTI VQHHLEPT 357

Query: 1759 AY 1760
+

Sbjct: 358 TF 359

gb| AAB97076. 1| (AF041107) tulip 2 [Rattus norvegi cus]
Length = 866

Score = 96.3 bits (236), Expect = 2e-18
ldentities = 67/242 (27%, Positives = 122/242 (49%, Gaps = 13/242 (5%

Query: 1520 LPNESQSFERSVQLLDQ PSYDTHKI AVLYVCGEGQSNSELAI LSNEHGSYRYTEFLTGLG 1579
L +++ R ++ LD +THKI AV YV EGQ + + +IL+N GS Y +F+ GG
Sbjct: 610 LLKKNEKLLRELRNLDSRQCRETHKI AVFYVAEGQED- KYSI LTNI GGSQAYEDFVAGLG 668

Query: 1580 RLI ELKD- CQPDKVYL GGLDVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRCDKK 1638
+L+C ++GaL G T +  ++ +FH++T MP++ D K
Sbjct: 669 WEVNLTNHCG - - - FMGGLQKNKSTGLTTPYFATSTVEVI FHVSTRVPSES- DDSLTKKL 723

Query: 1639 RHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI VTPLDYECNLVSLQCRKDVEGLVDTS 1698
RHLGND V | V+++ D+ G| +F V +++ P+ + o+ o+ o+
Sbjct: 724 RHLGNDEVH WASEHTRDYRRG | PTEFGDVLI VI YPMKNHMFSI QF MKKPEVPFFGPLF 783

Query: 1699 VAKI VSDRNLPFVARQVAL HANMASQVHHSRSNPTDI YPSKW ARLRHI KRLRQRI CEEA 1758
IV+ + LP + R A++A+ A + + +Y ++ RR+++ + Q E
Sbhjct: 784 DGAI VNGKVLPI MVRSTAI NASRALK- - - - - - SLI PLYQNFYEERARYLQTI VOHHLEPT 837

Query: 1759 AY 1760
+

Sbjct: 838 TF 839

gb| AAB87873. 1| (AF023478) GTPase activating protein for Rapl [Drosophila
mel anogast er]
Length = 850

Score = 80.4 bits (195), Expect = le-13
Identities = 54/ 165 (32%, Positives = 81/165 (48%, Gaps = 15/165 (9%

Query: 1517 PI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLT 1576

PIL P SQ + + D+ K VLY G+ E + N+ S + EFL
Sbjct: 311 PILCPKASQ- - - - | SVYDEHVLVSHFKFGVLYQRYGQTTEE- ELFGNQQTSPAFDEFLD 365
Query: 1577 GLGRLI ELKDCQPDKVYLGGLDV- - - - CGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDK 1632
LG+ | LKD K'Y GGELD+ G+ + +IM  FH++TL+P + D

Shjct: 366 VLGORI RLKD- - - HKGYRGGELDI QNGHTGDTAVYEVFKEREI M - - FHVSTLLPHTEGDP 419

Query: 1633 HRCDKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI VTPLD 1677
+ +KRHEGND VHI V+ ++  F | F  ++V P+t
Sbjct: 420 QQLQRKRH GNDI VAI VFQETNTPFSPDM ASHFLHAFI WQPI E 464

gb| AAF52526. 1| (AE003617) Rapgapl gene product [Drosophila mel anogaster]
Length = 850

Score = 80.4 bits (195), Expect = le-13
ldentities = 54/ 165 (32%, Positives = 81/165 (48%, Gaps = 15/165 (9%

Query: 1517 PI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLT 1576
PIL P SQ + + D+ K VLY GQ+ E + N+ S + EFL
Sbjct: 311 PI LCPKASQL- - - - | SVYDEHVLVSHFKFGVLYQRYGQT TEE- ELFGNQQTSPAFDEFLD 365

Query: 1577 GLGRLI ELKDCQPDKVYLGGLDV- - - - CGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDK 1632
LG+ | LKD K'Y GGE.D+ G+ + +M  FH++TL+P + D
Sbhjct: 366 VLGRI RLKD- - - HKGYRGGLDI QNGHTGDTAVYEVFKERE! M - - FHVSTLLPHTECDP 419

Query: 1633 HRCDKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI VTPLD 1677
+ +KRHFGND VHIV+ ++ F | F 44V P++
Sbjct: 420 QQLQRKRHI GNDI VAI VFQETNTPFSPDM ASHFLHAFI WQPI E 464

gb| AAC71116. 2| (U80838) strong simlarity to human GTPase-activating protein raplGAP
(d:190856) [Caenorhabditis el egans]
Length = 586



Score = 79.2 bits (192), Expect = 3e-13
ldentities = 51/169 (30%, Positives = 83/169 (48%, Gaps = 15/169 (8%

Query: 1513 ESNKPI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYT 1572
E P+ P S+ + D+ +T+K V+Y GQ+ E + NHGS +
Sbjct: 113 EQFSPVAFPGGSELI VQ - - - YDEHVLTNTYKFGVI YQKGGQTTEE- QLFGNPHGSPAFD 167

Query: 1573 EFLTGLGRLI ELKDOQPDKVYLGGLDVC- - - - GEDGQFTYCWHDDI MQAVFHI ATLMPTK 1628
EFL+ +G ++L Q Y GAD G F+ + +IM  FHHT+P
Sbjct: 168 EFLSM GDSVQLNGFQK- - - YRGGLDTAHNQTGHQSVFSEFKNRE! M - - FHVSTMLPYT 221

Query: 1629 DVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI VTPLD 1677
D + +KRH+G\D V4| ++ ++ F | F  +V+V P+D
Shjct: 222 | CDAQRLQRKRHI GNDI VAI | FQEANTPFAPDM ASNFLHAYVWQPI D 270

gb| AAD38161. 1| AF152608 1 (AF152608) tuberin [Canis fam liaris]
>gi | 5031502| gb| AAD38193. 1| AF155145_1 ( AF155145) tuberin
[ Mesocri cetus aurat us]
Length = 34

Score = 78.0 bits (189), Expect = 7e-13
Identities = 33/34 (97%, Positives = 34/34 (99%

Query: 881 FNQYI VCLAHHVI AMAFI RCRLPFRKDFVPFI TK 914
FNQYI VCLAHHVI AMAFI RCRLPFRKDFVP+I TK
Sbjct: 1 FNQY! VCLAHHVI AMAFI RCRLPFRKDFVPYI TK 34

pir||T21738 hypothetical protein T27F2.2 - Caenorhabditis el egans
>gi | 5832751| enb| CAA98469. 2| (Z74032) Sinilarity to Muse
GlIPase-activating protein SPA-1 (SW SPA1_MOUSE); cDNA EST
EMBL: C12678 cones fromthis gene; cDNA EST EMBL: C13605
cones fromthis gene; cDNA EST yk248e9.5 cones fromthis
gene; cDNA EST yk249e3.5 cones fromthis gene; cDNA E>
>gi | 5832754| enb| CAA98554. 2| (Z74045) Similarity to Muse
GlIPase-activating protein SPA-1 (SW SPA1_MOUSE); cDNA EST
EMBL: C12678 cones fromthis gene; cDNA EST EMBL: C13605
cones fromthis gene; cDNA EST yk248e9.5 conmes fromthis
gene; cDNA EST yk249e3.5 cones fromthis gene; cDNA E>
Length = 924

Score = 76.9 bits (186), Expect = 2e-12
Identities = 49/159 (30%, Positives = 83/159 (51%, Gaps = 7/159 (4%

Query: 1518 | LLPN- ESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLT 1576
IL P+ +S E + +Df P Y +K+ ++ QS E + +NE + + EFL
Sbjct: 278 | LRPSI QSPRVEELI MKI DEQPI YTRYKVG M.CKNEQSTEE- QWNNEFSTPSFDEFLD 336

Query: 1577 GLGRLI ELKDOQPDKVYLGGLDVCGED- GQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRC 1635
LG+ + LK + YGID G+ G + + +FHHTL+P 4+ +
Sbj ct: 337 FLGQRVTLKGFE- - - AYKGGLDTRGDTTGTHSI YSEYQAHEI MFHVSTLLPFTPSNRQQL 393

Query: 1636 DKKRHLGNDFVSI VYNDSGE- DFKLGTI KGQFNFVHVI V 1673
+KRH+GND V+IV+ + G F T++ F V +lV
Sbjct: 394 SRKRH GNDWTI VFQEPGALPFSPI TVRSHFQHVFI | V 432

pi r|| B39897 GrIPase-activating protein raplGAP |ong form - human (fragnent)
Length = 615

Score = 73.7 bits (178), Expect = le-11
Identities = 51/159 (32%, Positives = 82/159 (51%, Gaps = 11/159 (6%

Query: 1517 PI LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLT 1576
P+L P S R + D+ + K V+Y GO++ E +NE S + EFL
Sbjct: 97 PVLYPKAS- - - - RLI VTFDEHVI SNNFKFGVI YQKL GOTSEEEL FSTNEE- SPAFVEFLE 151

Query: 1577 GLGRLI ELKDOQPDKVYLGGLDVC- GEDG- QFTYCWHDDI MQAVFHI ATLMPTKDVDKHR 1634
LG+ ++L+D K + GALDV G+ G+ YC + + +FH++T +P + D +
Sbjct: 152 FLGQKVKLQDF- - - KGFRGGLDVTHGQTGTESVYCNFRN- KEI MFHVSTKLPYTEGDAQQ 207

Query: 1635 CDKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI V' 1673
+KRH+GND V++V+ D F | F +V+V
Sbjct: 208 LORKRH GNDI VAVWWFQDENTPFVPDM ASNFLHAYVWV 246



ref| NP_002876. 1| | RAP1, GTPase activating protein 1 >gi| 1350590| sp| P47736] RGP2_HUMAN

Score

= 73.

ldentities

Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

1517

171

1577

226

1635

282

RAP1 GTPASE ACTI VATI NG PROTEI N 1 ( RAP1GAP)

>gi | 106199] pir| | A39897 GTPase-activating protein raplGAP
short form- human >gi| 190856| gb| AAA60252. 1| (M54788)
GIPase activating protein [ Honb sapi ens]

Length = 663

7 bits (178), Expect = le-11
= 51/159 (32%, Positives = 82/159 (51%, Gaps = 11/159 (6%

Pl LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLT 1576
P+L P S R + D+ + K V+Y GO++ E +NE S + EFL
PVLYPKAS- - - - RLI VTFDEHVI SNNFKFGVI YKL GQTSEEEL FSTNEE- SPAFVEFLE 225

GLGRLI ELKDCQPDKVYLGGLDVC- GEDG- QFTYCWHDDI MQAVFHI ATLMPTKDVDKHR 1634
LG+ ++L+D K+ GADV G- G+ YC + + +FH++T +P + D +
FLGKVKLQDF- - - KGFRGGELDVTHGQTGTESVYCNFRN- KEI MFHVSTKLPYTEGDAQQ 281

CDKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI V' 1673
+KRH+GND V++V+ D F | F +V+V
LORKRHI GNDI VAVWFQDENTPFVPDM ASNFLHAYVW 320

gb| AAD45946. 1| AF151966 1 (AF151966) GIPase activating protein Rapl-GAP [Gallus gall us]

Score

= 73.

ldentities

Query:
Shj ct :
Query:
Shj ct:
Query:
Shj ct :

1517

171

1577

226

1636

283

Length = 556

4 bits (177), Expect = 2e-11
= 49/158 (31%, Positives = 78/158 (49%, Gaps = 9/158 (5%

Pl LLPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLT 1576
P+L P SQ + D+ + K VvV+y G+ E + SN S + EFL
PVLYPKASQL- - - - | VAFDEHVI SNNFKFGVI YQKPGQT TEE- EVFSNTEESLGFLEFLD 225

GLGRLI ELKDCQPDKVYL GGLDVC- GEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRC 1635
LG |+L+D + + GALDV G+ G + +  + +FH++T +P + D +
FLGDKI QLQDFRG - - FRGGLDVI RGQTGTESVYTNFRGKE! MFHVSTKLPFAEGDSQQL 282

DKKRHL GNDFVSI VYNDSGEDFKLGT | KGQFNFVHVI V 1673
+KRH+GND V+I ++ D F | F +V+V
QRKRHI GNDI VAI | FQDESTPFVPDM ASNFLHAYVVWV 320

dbj | BAA92627. 1| (AB037810) Kl AA1389 protein [Hono sapiens]

Score

= 67.

Identities

Query:
Shj ct:
Query:
Shj ct :
Query:
Shj ct:

1522

379

1582

437

1641

494

Length = 1514

1 bits (161), Expect = le-09
= 50/ 154 (32%, Positives = 79/154 (50% , Gaps = 7/154 (4%

NESQSFERSVQLLDQ PSYDTHKI AVL YVGEGQSNSELAI LSNEHGSYRYTEFLTGLGRL 1581
N + E+ ++L +Q S+ HKI +LY G E + +NE + EFL LG+
NSPKVSEQLLKLDEQGLSFQ- HKI G LYCKAGQSTEE- EMYNNETAGPAFEEFLDLLGOR 436

| ELKDOQPDKVYL GG- L DVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRCDKKRH 1640
+ LK + L D G +T ++M  FHE+TL+P  ++ +  +KRH
VRLKGFSKYRAQLDNKTDSTGTHSL YTTYKDYELM - - FHVSTLLPYMPNNRQQLLRKRH 493

LGNDFVSI VYNDSGE- DFKLGTI KGQFNFVHVI V 1673
+G\D V+IV+ + G F +l+ F VvV VIV
| GNDI VTI VFQEPGAL PFTPKSI RSHFQHVFVI V 527

gb| AAD12543. 1| (AF090989) hi gh-risk hunman papilloma viruses E6 oncoproteins targeted

Score

= 65.

ldentities

Query:
Shj ct :
Query:
Shj ct:

1522

591

1582

649

protein E6TP1 al pha; putative GAP protein al pha [ Honmo
sapi ens]
Length = 1783

2 bits (156), Expect = 5e-09
= 48/ 154 (31%, Positives = 78/154 (50%, Gaps = 7/154 (4%

NESQSFERSVQLLDQ PSYDTHKI AVL YVGEGQSNSELAI LSNEHGSYRYTEFLTGLGRL 1581
N + E+ ++L +Q +Y K+ ++Y G E + +NE + EFL LG
NTPKVTEQLMKLDEQGLNYQ QKVG MYCKAGQSTEE- EMYNNESAGPAFEEFLQLLGER 648

| ELKDOQPDKVYL GG- LDVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRCDKKRH 1640
+LK + + L D G +T +IM  FHH+T++P  +K + +KRH
VRLKGFEKYRAQLDTKTDSTGTHSLYTTYKDYEI M - - FHVSTMLPYTPNNKQQLLRKRH 705



Query: 1641 LGNDFVSI VYNDSG EDFKLGTI KGQFNFVHVI V 1673
+G\D V+IV+ + G+ F I+ F VVV
Sbjct: 706 | GNDI VTI VFQEPGAQPFSPKNI RSHFQHVFVI V 739

gb| AAC32547. 1| (AF029789) GTPase-activating protein [Honmp sapi ens]
Length = 1041

Score = 65.2 bits (156), Expect = 5e-09
Identities = 45/156 (28%, Positives = 79/156 (49%, Gaps = 6/156 (3%

Query: 1520 LPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLTGLG 1579
L+S R+ LD+ K+ +LY GQ + E + +N+ + +FLT LG
Shjct: 310 LGSASPKVPRTLLTLDEQVLSFQRKVGH LYCRAGQGSEE- EMYNNQEAGPAFMOFLTLLG 368

Query: 1580 RLI ELKDCQPDKVYLGG LDVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRCDKK 1638
++ LK + + L D G +T +IM  FH++T++P ++ +  +K
Sbjct: 369 DVVRLKGFESYRAQLDTKTDSTGTHSLYTTYQDHEI M - - FHVSTMLPYTPNNQQQLLRK 425

Query: 1639 RHLGNDFVSI VYNDSG EDFKLGTI KGQFNFVHVI V 1673
RH+G\D V+IV+ + G+ F  TlI+ F V ++V
Sbhjct: 426 RH GNDI VTI VFQEPGSKPFCPTTI RSHFQHVFLVWV 461

ref| NP_006738. 1| | signal-induced proliferation-associated gene 1
>gi | 3170450| gb| AAC32559. 1| (AF052238) GTPase-activating
protein [Hono sapi ens]

Length = 1041

Score = 65.2 bits (156), Expect = 5e-09
Identities = 45/156 (28%, Positives = 79/156 (49%, Gaps = 6/ 156 (3%

Query: 1520 LPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLTGLG 1579
L+S R++ LD+ K+ +LY GQ + E + +N+ + +FLT LG
Sbjct: 310 LGSASPKVPRTLLTLDEQVLSFOQRKVG LYCRAGQGSEE- EMYNNQEAGPAFMQFLTLLG 368

Query: 1580 RLI ELKDCQPDKVYLGG- LDVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRCDKK 1638
++ LK+ + L D G +T +HIM  FHHT++P  ++ +  +K
Shjct: 369 DVWRLKGFESYRAQLDTKTDSTGTHSLYTTYQDHEI M - - FHVSTMLPYTPNNQQQLLRK 425

Query: 1639 RHLGNDFVSI VYNDSG EDFKLGTI KGQFNFVHVI V 1673
RHGND VHIV+ + G+ F  TI+ F V ++V
Sbjct: 426 RH GNDI VTI VFQEPGSKPFCPTTI RSHFQHVFLVWV 461

gb| AAD12544. 1| (AF090990) hi gh-risk hunman papilloma viruses E6 oncoproteins targeted
protein E6TP1 beta; putative GAP protein beta [Hono
sapi ens]
Length = 1804

Score = 65.2 bits (156), Expect = 5e-09
Identities = 48/ 154 (31%, Positives = 78/ 154 (50%, Gaps = 7/154 (4%

Query: 1522 NESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLTGLGRL 1581
N + E+ ++L +Q +Y K+ ++Y G E + +NE + EFL LG
Shjct: 591 NTPKVTEQLMKLDEQGLNYQ QKVG MYCKAGQSTEE- EMYNNESAGPAFEEFLQLLGER 648

Query: 1582 | ELKDOQPDKVYLGG- LDVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRCDKKRH 1640
+LK + + L D G +T +IM  FHH+T++P  +K + +KRH
Sbjct: 649 VRLKGFEKYRAQLDTKTDSTGTHSLYTTYKDYE! M - - FHVSTM.PYTPNNKQQLLRKRH 705

Query: 1641 LGNDFVSI VYNDSG EDFKLGTI KGQFNFVHVI V 1673
+G\D V+IV+ + G+ F I+ F VVV
Sbjct: 706 | GNDI VTl VFQEPGAQPFSPKNI RSHFQHVFVI V 739

dbj | BAA22197. 1] (AB0O05666) GTPase-activating protein [Hono sapiens]
Length = 1042

Score = 65.2 bits (156), Expect = 5e-09
Identities = 45/ 156 (28%, Positives = 79/156 (49%, Gaps = 6/ 156 (3%

Query: 1520 LPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLTGLG 1579
L+S R++ LD+ K+ +LY GQ + E + +N+ + +FLT LG
Sbjct: 310 LGSASPKVPRTLLTLDEQVLSFQRKVG LYCRAGQGSEE- EMYNNQEAGPAFMQFLTLLG 368

Query: 1580 RLI ELKDCQPDKVYLGG- LDVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRCDKK 1638
++ LK + + L D G +T +HM  FHHT+HP  ++ + 4K



Sbjct: 369 DVVRLKGFESYRAQLDTKTDSTGTHSLYTTYQDHEI M - - FHVSTMLPYTPNNQQQLLRK 425

Query: 1639 RHLGNDFVSI VYNDSG EDFKLGTI KGQFNFVHVI V 1673
RH+G\D V+IV+ + G+ F  TlI+ F V ++V
Shjct: 426 RH GNDI VTI VFQEPGSKPFCPTTI RSHFQHVFLVWV 461

pir||T14106 probabl e GIPase-activating protein SPA-1 - rat
>gi | 2555183| gb| AAB81526. 1| (AF026504) SPA-1 |ike protein
p1294 [ Rattus norvegi cus]
Length = 1822

Score = 65.2 bits (156), Expect = 5e-09
Identities = 48/ 154 (31%, Positives = 78/154 (50%, Gaps = 7/ 154 (4%

Query: 1522 NESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLTGLGRL 1581
N + E+ ++L +Q +Y K+ ++Y GBS E + +NE + EFL LG
Sbjct: 630 NTPKVTEQFMKLDEQGLNYQ OKVG MYCKAGQSTEE- EMYNNESAGPAFEEFLQLLCGER 687

Query: 1582 | ELKDOQPDKVYLGG- LDVOGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVDKHRCDKKRH 1640
+LlK + + L D G +T +IM  FHe+T++P +K +  +KRH
Sbjct: 688 VRLKGFEKYRAQLDTKTDSTGTHSLYTTYKDYEI M - - FHVSTM_LPYTPNNKQQLLRKRH 744

Query: 1641 LGNDFVSI VYNDSG EDFKLGTI KGQFNFVHVI V 1673
+G\D V+IV+ + G+ F I+ F VVIV
Sbjct: 745 |1 GNDI VTI VFQEPGAQPFSPKNI RSHFQHVFVI V 778

gb| AAB97075. 1| (AF041106) tulip 1 [Rattus norvegi cus]
Length = 747

Score = 60.5 bits (144), Expect = le-07
Identities = 38/ 113 (33%, Positives = 62/113 (54%, Gaps = 6/ 113 (5%

Query: 1520 LPNESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLTGLG 1579
L +++ R ++ LD +THKIAV YV EGQ + + +IL+N GS Y +F+ GG
Sbjct: 610 LLKKNEKLLRELRNLDSRQCRETHKI AVFYVAEGQED- KYSI LTNI GGSQAYEDFVAGLG 668

Query: 1580 RLI ELKD- OQPDKVYLGGLDVCGEDGQFTYCWHDDI MQAVFHI ATLMPTKDVD 1631
+L+C ++GGL G T +  ++ +FH++T MP++ D
Sbjct: 669 WEVNLTNHOG - - - FMGGLQKNKSTGLTTPYFATSTVEVI FHVSTRVPSESDD 717

dbj | BAAB2991. 1| (AB028962) Kl AA1039 protein [Honpo sapiens]
Length = 444

Score = 57.4 bits (136), Expect = le-06
Identities = 36/105 (34%, Positives = 56/105 (53%, Gaps = 6/ 105 (5%

Query: 1571 YTEFLTGLGRLI ELKDCQPDKVYLGGLDVC- GEDG- QFTYCWHDDI MQAVFHI ATLMPTK 1628
+ EFL LG | L+D K+ GLDv G- G+ Y D + +FH++T +P
Sbjct: 1 FKEFLDLLGDTI TLQDF- - - KGFRGGLDVTHGQTGVESVYTTFRD- REI MFHVSTKLPFT 56

Query: 1629 DVDKHRCDKKRHLGNDFVSI VYNDSGEDFKLGTI KGQFNFVHVI V 1673
DD + +KRHHGND V+l++ + F | F  +++V
Sbjct: 57  DGDAQQRLQRKRHI GNDI VAI | FQEENTPFVPDM ASNFLHAYI W 101

ref| NP_035509. 1| | signal-induced proliferation associated gene 1
>gi | 1565195| dbj | BAA13469. 1| (D87849) GTPase-activating
protein [ Mus nuscul us]

Length = 693

Score = 54.7 bits (129), Expect = 8e-06
Identities = 34/113 (30%, Positives = 60/113 (53%, Gaps = 5/113 (4%

Query: 1563 SNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGG- LDVCGEDGQFTYCWHDDI MQAVFHI 1621
+N+ + +FLT LG ++ LK + + L D G +T +HIM  FH+
Sbjct: 3 NNQEAGAAFMFL TLLGDVVRLKGFESYRAQLDTKTDSTGTHSLYTTYQDHEI M - - FHV 59

Query: 1622 ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSG- EDFKLGTI KGQFNFVHVI V 1673
+T++P ++ + +KRHHGND VHI V+ + G+ F Tl+ F V ++V
Sbjct: 60  STM.PYTPNNQQQLLRKRHI GNDI VTI VFQEPGSKPFCPTTI RSHFQHVFLW 112

sp| P46062| SPAL MOUSE GTPASE- ACTI VATI NG PROTEI N SPA-1 >gi | 7513670 pir|| | 49709
GlIPase-activating protein - nouse
>gi | 641939| dbj | BAA01973. 1| (D11374) GrIPase-activating
protein [Mius nuscul us]




Length = 693

Score = 54.7 bits (129), Expect = 8e-06
Identities = 34/113 (30%, Positives = 60/113 (53%, Gaps = 5/113 (4%

Query: 1563 SNEHGSYRYTEFLTGLGRLI ELKDOQPDKVYLGG- LDVOGEDGQFTYCWHDDI MQAVFHI 1621
+N+ ++FLT LG++ LK + + L D G  +T +IM  FH+
Sbjct: 3  NNQEAGAAFMQFLTLLGDVWRLKGFESYRAQLDTKTDSTGTHSLYTTYQDHEI M - - FHV 59

Query: 1622 ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSG- EDFKLGTI KGQFNFVHVI V 1673
+T++P ++ + +KRHHGND VHI V+ + G+ F Tl+ F V ++V
Sbjct: 60  STMLPYTPNNQQQLLRKRHI GNDI VTI VFQEPGSKPFCPTTI RSHFQHVFLW 112

pir||S27869 GrIPase-activating protein - nouse
Length = 329

Score = 54.7 bits (129), Expect = 8e-06
Identities = 34/113 (30%, Positives = 60/113 (53%, Gaps = 5/113 (4%

Query: 1563 SNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGG- LDVCGEDGQFTYCWHDDI MQAVFHI 1621
+N+ + +FLT LG ++ LK + + L D G +T +HIM  FH+
Sbjct: 3 NNQEAGAAFMFL TLLGDVVRLKGFESYRAQLDTKTDSTGTHSLYTTYQDHEI M - - FHV 59

Query: 1622 ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSG- EDFKLGTI KGQFNFVHVI V 1673
+T++P ++ + +KRHHGND VHI V+ + G+ F Tl+ F V ++V
Sbjct: 60  STM.PYTPNNQQQLLRKRHI GNDI VTI VFQEPGSKPFCPTTI RSHFQHVFLW 112

dbj | BAA23712. 1| (ABO07900) HHO452 cDNA cl one for KIAA0440 has a 438-bp insertion at
position 1711 of the sequence of Kl AA0440. [Honp sapi ens]
Length = 1138

Score = 47.3 bits (110), Expect = 0.001
ldentities = 22/59 (37%, Positives = 37/59 (62%, Gaps = 1/59 (1%

Query: 1616 QAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSG- EDFKLGTI KGQFNFVHVI V 1673
+ +FHH+T++P 4K + +KRHHGND V#IV+ + G+ F |+ F VMV
Sbjct: 15  El MFHVSTM.PYTPNNKQQLLRKRHI GNDI VTI VFQEPGAQPFSPKNI RSHFQHVFVI V 73

dbj | BAA25471. 1] (AB011117) KI AA0545 protein [Honmp sapi ens]
Length = 1129

Score = 44.5 bits (103), Expect = 0.009

Identities = 20/59 (33%, Positives = 36/59 (60%, Gaps = 1/59 (1%

Query: 1616 QAVFHI ATLMPTKDVDKHRCDKKRHLGNDFVSI VYNDSGE- DFKLGTI KGQFNFVHVI V 1673
+ +FH++TL+P ++ + +KRH+G\D V+l ++ + G F I+ F V +lV

Sbhjct: 41 El MFHVSTLLPYTPNNRQQLLRKRHI GNDI VTI | FQEPGALPFTPKNI RSHFQHVFI |V 99

sp| @09716] YA3B _SCHPO HYPOTHETI CAL 149.2 KD PROTEI N C18B11.11 | N CHROVOSOVE
>gi | 2130292 pi r| | S58307 hypot hetical protein
SPAC18B11. 11 - fission yeast (Schizosaccharonyces ponbe)
>gi | 7490657| pir|| T37903 hypot hetical 149.2 kd protein -
fission yeast (Schizosaccharonyces ponbe)
>gi | 929897| enb| CAA90595. 1| (Z50728) hypot hetical 149.2
kd protein [Schizosaccharomnmyces ponbe]
Length = 1294

Score = 41.0 bits (94), Expect = 0.098
Identities = 160/958 (16%, Positives = 343/958 (35%, Gaps = 131/958 (13%

Query: 44 | LRELSMECGLNNRI RM GQ CEVAKTKKFEEHAV- EALVWKAVADL L QPERTLEARHAVL 102
IL ++S + L+ R+ | ++ ++F ++ + + L+ D+ + A+
Shjct: 9 | LTQ SNQRSLDKRYKRI KRLI N- - - NEQFCKNVI LQKLVDSTKDI | ENKVHGNI LAATI 65

Query: 103 ALLKAI VQGQGERLGVLRALFFKVI KDYPSNEDLHERL EVFKALTDNGRHI TYLEEELAD 162
+L + E RAL F + P++E ++ +T G ++
Shjct: 66 SLWHAAEKHKEMSSDDRALLFNELSKVPNSEYYPATVDALI VI TSQGERTESFSNDI LK 125

Query: 163 FVLOQAM DVGLSSEFXXXXXXXXKFNSCYLDEYl ARWQM CLL- - -------------- 205
+ +W D+ + S L Y Q+H LL
Sbjct: 126 VLSEW.TDLFTI | DDVRAQSRKSFKGSAELRNYTRCFRQ | LLLTNMFRVGFNLFDEMEV 185

Query: 206 ------ CVRTASSV- - - - DI EVSLQVLDAVVCYNCLPAESLPLFI VTLCRT- | NVKELCE 254
vV + S D + +L+ ++Y ++ L + +CR + +



Sbjct: 186 SSM.ANCVW/SKSTTDEEDI ALVFSLLNCI | SYGRI SSAVLYSI VEVWCRAKFGLVASSQ 245

Query: 255 PCWKLMRNLLGTHLGHSAlI YNMCHLMEDR- - - - ------------ AYMEDAPLLRGAVFF 298
+++ LL T + A+ ++  +ME+ A DP R
Shjct: 246 SAQQ VEKLLKTATKYEALNSLKRI MEETDEGSY! Al MGG Q VSALFTDI P- - RSVYCT 303
Query: 299 VGOVALWGAHRLYSLRNSPTSVF------------- PSFYQAVACPNEVVSYEI VLSI TRL 345
GV L R SL+N + + SF + + + ++++ | +

Sbj ct: 304 RGVLLGFLQR- - SLKNKSSRI ALETTRSL YNALERRSFVEVLYADEW SLLDLLVEI SSS 361

Query: 346 | KKYRKELQUWAWDI LLNI | ERLLQ QLQTLDSPELRTI VHDLLTTVEELCDQNEFHGSQ 404
+ K | NIE+ QOQL + ++4L +FH
Sbj ct: 362 LPKSLNYRPGTWQHI EPNI | ESI ASYQLQHL- - - - - - LLFNEI LKPDSNHFVLEKFHEFL 415

Query: 405 ERYFELVERCADQRPESSLLNLI SYRAQSI HPAKDGW QNLQALMVERFFRSESRGAVRI K 464
+ F + Q+ L ++ R+Q P +GWM++ L++ +F + +
Sbjct: 416 KI NFSYLTPTLSQK- - - - LFTVLDLRSQL- - PYSEGALEDQT! LLKSYFDTSFSLDFHVY 469

Query: 465 VLDVLSFVLLI NRQFYEEELI NSWVI SQLSH PEDKDHQVRKLATQLLVDLAEGCHTHHF 524
++ + VL E+ ++ + + + + L+ DL+ ++ F

Sbj ct: 470 LI GLFRKVLFACPVELRPEVYARM.CPLVKSLDKSSSEVI | DEVI SLVCDLSW YPSNVF 529

Query: 525 NSLLDI | EKVMARSL SPPPELEERDVAAYSASLEDVKTAVLGLLVI LQTKLYTLPASHAT 584
+ + D + A+++S  D++ + +V LT YL +
Sbjct: 530 HEVKDSL----------------- CFYAHNSSNGDLQLRSI QAI VSL- TFYYVLLPEFKS 571

Query: 585 RVYEMLVS- H QLHYKHSYTLPI AS- - - S| RLQAFDFLFLLRADSLHRLGLPNKDGVVRF 640
+Y+ LV + ++ +P+ +R+ D+ F+ + + +L L +
Sbhjct: 572 VLYDGLVElI SCDFKI RRTFRI PVLKLLLQLRI NTNDYCFVNLSPA- - QLELI SVYSTQM\H 629

Query: 641 SPYCVCDYMEPERGSEKKXXXXXXXXXXXXXXXXXXXXVRLG- - - - SVPYSLLFRVLLQC 696
+P+ + + + R ++ K L S+P + + ++
Sbj ct: 630 NPF- 1 SEEAQRCRDNKVKDRDL SFSPVFQKFPLKVNTSATLSKDLMSLPI NEW/KNVMYI 688

Query: 697 LKQESDWKVLKLVLGRLPESLRYKVLI FTSPCSVDQLCSALCSM.SGPKTLERLRGAPEG 756
+ E+DVWKV++ +L LR + + ++ L ++L +++G ++L +
Shj ct: 689 VTHETDWKVVQYI LI NFTNQLRNTKMFTKTVEALQLLLNSLRDI | NGKQSLN- - | NFSDF 746

Query: 757 FSRTDLHLAVVPVLTALI SYHNYLDKTKQREMVYCL- - - - EQGLI HRCARQCVVALSI CS 812
F DL +++ +L+ L+ Y+ L T + L E+G  + C+ L
Sbjct: 747 FRI EDLLVSLSKI LSVLMVYKDVLPPTAHEQFFQLLNRFAEKG- - DKTMESCI DTLI TNC 804

Query: 813 VEMPDI | | KALPVLVVKLTHI SATASMAVPLLEFLSTLARLPHLYRNFAAEQYASV- - FA 870
M I LP + + V L L ++ L E S+ F
Sbj ct: 805 CAMQSFSI MHLPKFFSI TMSSNLSERSLVNFLRLLHVVSDNWELNEGLEKETI QSI CLFC 864

Query: 871 I SLPYT------nmnmnn-- NPSKFNQY! VCLAHHVI AMAFI RCRLPFRKDFVPFI TK 914
+ o+ T N F Y+V ++ +l+ F+ C R F+ K
Sbj ct: 865 LKVI RTKKEELDGHKKLVNPNTKVFCLYLVSFSYSI | SNLFLGCETTERAQLASFLLK 922

enb| CAB11382. 1| (Z98741) di hydrolipoam de succinyltransferase [ M/cobacterium | eprae]
Length = 530

Score = 37.5 bits (85), Expect = 1.1
Identities = 37/145 (25%, Positives = 58/145 (39%, Gaps = 12/145 (8%

Query: 1140 GALDVPASQFLGSATSPGPRTAPAAKPE- KASAGTRVPVQEKTNLAAYVPLLTQGME! L 1198
GLV + +A+P PR P A+PE AS+ P Qr+ A P+l E +
Sbjct: 71  GELAVI GAPSEAAAAAPAPRPEPKAQPEPAASSQPAAPAQQPSGAATATPVLMPELGESV 130

Query: 1199 VRRPTGNTSW.MSL- - --- - ENPLSPFSSDI NNMPL QEL SNAL MAAERFKEHRDTALYKS 1252
TW + + PL S+D + + ++ + E +
Sbjct: 131 TEGTV- - TRALKKI GCDSVQADEPLVEVSTDKVDTEI PSPVAGVLVSI TTNEDTTVPVGGE 188

Query: 1253 LS---VPAASTAKPPPLPRSNTVAS 1274
L+ \Y SAPPPR+ +V S
Sbjct: 189 LARI GVTLDSI ATPAPAPRAESVPS 213

enmb| CAB82690. 1| (AL162295) guani ne nucl eoti de exchange factor-like protein
[ Arabi dopsi s thaliana]
Length = 1793

Score = 37.1 bits (84), Expect = 1.5
Identities = 39/144 (27%, Positives = 63/144 (43%, Gaps = 19/ 144 (13%



Query: 489 VI SQUSHI PEDKDHQVRKLATQLLVDLAEGCHTHHFN- - - - - - - - - SLLDI | EKVMARSL 539
++S LS+ D ++RK A Qr+ D HHF+ StL |+ St
Sbj ct: 1350 LLSGLSELSFDPRPEI RKSALQ MFDTLRN- HGHLFSLPLWEKVFESVLFP| FDYVRHSI 1408

Query: 540 SPPPELEERDVAA--------- YSASLEDVKTAVLG.LVI LQTKLYTLPASHATRVYEM. 590
P EE D + + AL+ T LL+VL KYT +V 4L
Sbj ct: 1409 DPSGEDESADQGSSGGEVDELDHDAW. YETCTLALQLVVDLFVKFYTTVNPLLEKVLM.L 1468

Query: 591 VSH QLHYKHSYTLPI ASSI RLQA 614
VS I+ ++  + | A+ +RL +
Sbj ct: 1469 VSFI KRPHQSLAG G AAFVRLMG 1492

sp| OL0038| VHP1 CAEEL PROTEI N- TYROSI NE PHOSPHATASE VHP- 1 >gi | 7498591 pi r| | T15969
hypot hetical protein FO8Bl1.1 - Caenorhabditis el egans
>gi | 726422| gb| AAC46719. 1] (U23178) simlar to protein
tyrosi ne phosphatase [ Caenorhabditis el egans]
Length = 619

Score = 36.4 bits (82), Expect = 2.5
Identities = 51/207 (24%, Positives = 81/207 (38%, Gaps = 21/207 (10%

Query: 1086 CELQSGPESSSSPGVHVRQTKEAPAKLESQAGQRVSRGARD- - - - RVRSMSGGHGLRVGA 1141
G S PE+SSS T AP +S+Q SG + R +tM G R A
Shjct: 337 GSAASEPETSSS- AASSSSTASAPPSMPST SEQGT SSGTVNVNGKRNMI VDL GLPHRPKA 395

Query: 1142 LDVPASQFLGSATSPGPRTAPAAK- - - - PEKASAGTRVPVQEKTNLAAYVPLLTQGMAEI 1197

L +P+ A PPT + PE + T P+ TN P++
Sbhjct: 396 LGLPSRI GTSVAELPSPSTELSRLSFNGPEAI APST- - PI LNFTNPCFNSPI | PVA- - - - 449
Query: 1198 LVRRPTGNTSW.MSLENPLSPFSSDI NNVPLQEL SNALMAAERFKEHRDTAL YKSLSVPA 1257
+ + +++L P+ SS ++ P + S+ ++ + + S VPA
Shjct: 450 ----- SSSREVI LTLPTPAASSSSSTSSEPSFDFSS- FESSSSSSI VWENPFFASTEVPA 503

Query: 1258 ASTAKPPPLPRSNTVASFSSLYQSSCQ 1284
S++ P +T ASSS S C+
Sbj ct: 504 GSSSI STPSGSQSTPASASSSAASRCR 530

gh| AAC83179. 1| (AC004974) spa-1-like; simlar to AF026504 (PID:g2555183) [ Homo
sapi ens]
Length = 699

Score = 36.4 bits (82), Expect = 2.5
Identities = 30/106 (28%, Positives = 51/106 (47%, Gaps = 6/106 (5%

Query: 1522 NESQSFERSVQLLDQ PSYDTHKI AVLYVGEGQSNSELAI LSNEHGSYRYTEFLTGLGRL 1581
N + E+ ++L +Q +Y K+ ++Y GBS E + +NE + EFL LG
Shjct: 591 NTPKVTEQLMKLDEQGLNYQ QKVG MYCKAGQSTEE- EMYNNESAGPAFEEFLQLLGER 648

Query: 1582 | ELKDOQPDKVYLG GLDVCGEDGQFTYCWHDDI MQAVFHI ATLVP 1626
+LlK + + L D G +T +IM  FH+T++P
Sbjct: 649 VRLKGFEKYRAQLDTKTDSTGTHSLYTTYKDYE! M - - FHVSTM.P 691

pir|| T41230 hypot hetical TPR donmi n-containing protein - fission yeast
(Schi zosaccharomyces ponbe) >gi| 4107308| enb| CAA22636. 1
(ALO35075) hypot hetical TPR donmain protein
[ Schi zosacchar omyces ponbe]
Length = 1389

Score = 36.0 bits (81), Expect = 3.3
ldentities = 27/97 (27%, Positives = 45/97 (45%, Gaps = 6/97 (6%

Query: 352 ELQVWAWDI LLNI | ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDQNEFHGSQERYFELV 411
E V+AW L N+ E TD EL | L + EL +Q\+ + +Y EtV
Shjct: 67 EKAVLAWQALWALVYE- - - - - - STHDI SELHKI TPl LASKFLELEEQNKCLNTVNKYMEW 120

Query: 412 ERCADQRPESSLLNLI SYRAQSI HPAKDGW QNLQAL 448
++ ++ E L L++ | + +G + LQ +
Shjct: 121 KKYGNKADEFKALKLLTPEEGE! YEYLEGRVLPLQTV 157

gb| AAF21208. 1| AC013483 32 (AC013483) putative MAP3K epsilon protein kinase [Arabi dopsis
t hal i ana]
Length = 1367




Score = 35.2 bits (79), Expect = 5.6
Identities = 36/179 (20%, Positives = 78/179 (43%, Gaps = 21/179 (11%

Query: 365 | ERLLQQLQTLDSPELRTI VHDLLTTVEEL CDONEFHGSQERYFELVERCADQRPESSLL 424
| ++L+ L+ + P + | H++L+ + LC N+ R +Q E+ ++
Sbjct: 1115 | KQLI PNLELKEGPLVYQ HHEVLSALFNLCKI NK- - = = - == - - - - - - RRQEQAAENG | 1161

Query: 425 NLI SYRAQSI HPAKDGW QNL- - QALVERFFRSESRGAVRI KVLDVLSFVLLI NRQFYEE 482
+ S PK + L A R R+ R + V ++ L4+ +++
Sbhjct: 1162 PHLM-FVMSDSPLKQYALPLLCDVAHASRNSREQL RAHGGLDV- - - - - YLSLLDDEYWSV 1216

Query: 483 ELI NSWVI SQLSH PEDKDHQ VRKLATQLLVDLAEGCHTHHFNSLLDI | EKVMARSLS 540
++S+ + ++ + ++KAQLV+ + C HF +L+ K++ +S S
Shjct: 1217 | ALDSI AVCLAQDVDQKVEQAFLKKDAI QKLVNFFONCPERHFVHI LEPFLKI | TKSSS 1275

gb| AAD49971. 1| ACO08075 4 (AC008075) Contains simlarity to gi|3329316 cytosi ne deam nase from
Chl anydi a trachomati s genome gb| AEO01357 and contains a
PF| 00383 cyti di ne deam nase zinc-binding region. EST
gb| WA3306 cones fromthis gene. [Arabidopsis thaliana]
>gi | 6524188| gb| AAF15073. 1] AC011914 15 (AC011914) unknown
protein [Arabi dopsis thaliana]
Length = 1307

Score = 35.2 bits (79), Expect = 5.6
ldentities = 21/52 (40%, Positives = 27/52 (51%, Gaps = 5/52 (9%

Query: 933 FRARSTSLNERPKSLRI ARPPKQGLNNSPPVKEFKESSAAEAFRCRSI SVSE 984
FR T+L EP L P+ L SPP+tKE ESS EA ++ +V E
Sbjct: 961 FRLPETALTEVPMWKL----- PSRNLI RSPPI KESSESSL TEASSDONFTVGE 1007

pir|| T41006 ubiquitin carboxyl-term nal hydrol ase - fission yeast
(Schi zosaccharonmyces ponbe) >gi| 3184060| enb| CAA19303. 1
(AL023776) putative ubiquitin carboxyl-tern nal hydrol ase
[ Schi zosacchar onyces ponbe]
Length = 979

Score = 34.8 bits (78), Expect = 7.3
ldentities = 26/77 (33%, Positives = 39/77 (49%, Gaps = 7/77 (9%

Query: 1547 VLYVGEGQSNSELA- | LSNEHGSYRYTEFLTGLGRLI ELKDCQPDKVYLGGLDVCGEDGQ 1605
V YV E S+ IL E R+ FLT L + + ++ + D++YL L+ EDG
Sbj ct: 532 VKYVAEKSGCSDYRKI LVTETYKGRFYRFLTQLSKSLLMEI SEEDEI YLYELERPYEDGS 591

Query: 1606 FTYCWHDDI MQAVFHI A 1622

DDl + V+HI +
Shjct: 592 ------ DDI LVPVYH S 602
CPU ti ne: 0.55 user secs. 0. 05 sys. secs 0.60 total secs

Dat abase: nr

Posted date: Apr 23, 2000 9:58 PM
Nunmber of letters in database: 155, 635, 462
Nunmber of sequences in database: 496,378

Lanmbda K H

0.320 0.135 0.394
Gapped
Lanbda K H

0.270 0.0470 0. 230

Mat ri x: BLOSUMB2

Gap Penalties: Existence: 11, Extension: 1

Number of Hits to DB: 503396004

Number of Sequences: 496378

Nunber of extensions: 19899466

Nunber of successful extensions: 48414

Number of sequences better than 10.0: 55

Nurmber of HSP's better than 10.0 w t hout gapping: 40
Number of HSP's successfully gapped in prelimtest: 15
Nunmber of HSP's that attenpted gapping in prelimtest: 48212
Nurmber of HSP's gapped (non-prelim: 91

I ength of query: 1807



| ength of database: 155, 635, 462

effective HSP | ength: 61

effective length of query: 1746

effective length of database: 125, 356, 404
effective search space: 218872281384

ef fective search space used: 218872281384
T 11

A 40

X1: 16 ( 7.4 bits)
X2: 38 (14.8 hits)
X3: 64 (24.9 bits)
S1: 41 (21.8 bits)
S2: 77 (34.4 bits)



Coffee Break

Tuberous Sclerosis Complex in flies too?
Tuberin proteins contain a GTPase-activating domain

. alagans

C. elegans

Human PILLBHES, S FERSV LLOQIPSYDTHEIA Y LYVGZ G0 NSEL ATLSHEHGS Y RY TEFLTGLE LI ELEDC PDE Y YLEGL
Rat PILLPHES-- FER:W. LLDQIPS¥DTHEIX  LYVGEEG0: 2 sELAILSNEHGS ' RYTEFLTGLE S LIELEDC, PDEVYLGGL
Pufferfish B1 LLE=T(-VIDRANVEDOMPEYDTRETEH FVG 2 60V BV AT LENE ' B8 RY . APLTELE < LI+ LEDO D PO T FLEEL
Fly gigas B v CEE s - - - 2MSEI DL EE - ETHRTEV NG » 60 e £ DL M < BES Ry vEFLF 18T Ev - LEEAEQN-NLF IME
Rapl GAF Bl B0 -—- LIsvYBEHVLYV SHERFGWLEC R/ BT - THE ELF 00T 8P AFDERRD VG R IR EEDHE C - - - EREGE

GIRFESI QS PREVEELIMEI DEQRI YERYEVGIMLCENEQS TEECHY MNE ST P S £ DERRD FIRGE BV TERG FEA - - - M HIGEE

*

Humair O - GEDG  FTYCWHDD IMOA Y FHIATLMETE WV DEHC CEER - HLGHNDEV S IVYNDSGE ZFELGT IRGRFREVAVIVIELD
Fat O - GEDG O FTYCWHDD IM A  FHIATLMETE . DEHAC DEER -HLGHDEV ST INHD SGECFELGTIRGOFHFVAVII TELD
Fufferfish DoY-EDDGEFTYCWHODIMOAT FHTIATLMENRE SDECCCERR -HIGHDEY IV YHDSGES YELGTIRGOFREVEVI I KFLD
Fly gigas OF - EAREEHEAY T WEODLL OV TEH VATLMETR L ORD FHENERE S HTGHNOEWE L IENESGEE YTHLNTI S GRFR Y A C IV EFLE
Rapl GRE OIORGHTEDTAVYEVEKEREIMER VR LEHTECGRF OO0 LORKE - HICHE I A INFOETHNT PES PLMIASHELHAF IVROBIE

DTRCDTTETHSIYSEYQAHEIMER VSRR LEETPSHROOLS FER -BIGHNAMET TN O EPEALEPFSFITVRSHEQHVEFE I VEVH

The figure shows the GTPase-activating domain, or GAP domain, from human tuberin (TSC2) aligned with three other
tuberin proteins: one from rat, one from the pufferfish Fugu rubripes, and the recently discovered gigas from Drosophila.
Also aligned is the GAP domain from a Drosophila Rap1GAP protein, and an as-yet uncharacterized protein from the
worm C. elegans . Amino acid residues that are identical among the sequences are highlighted in green; numbers in
parentheses at the beginning and end of the sequences represent the number of amino acids either side of this domain
found in the complete protein. Clicking on the organism name will display the GenBank record for that sequence.

GAPs are responsible for down-regulating small GTP-binding proteins (small G proteins), by catalyzing the hydrolysis of
bound GTP to GDP in order to switch the G protein off. There are now a number of GAPs that have been identified for
several subfamilies of small G proteins, including Ras, Rho, Rap, Ran, Arf, and Ypt. While the mechanism of action
remains to be demonstrated for all these families, there is strong evidence from crystal structures of Ras-GAP and
Rho-GAP complexes that one or more conserved arginine (R) residues are critical [1].

The asterisk in the above alignment indicates a potential "arginine finger" R residue [2]. One of the criteria for an arginine
finger is that it is invariant across all GAP subfamily members [1]. The crucial R residue stipulated as characteristic of
RapGAPs is highlighted in red [1]. As the potential arginine finger residue for tuberins is not found in the same location, this
suggests that they are not from the same GAP subfamily. Should an arginine finger catalytic role be demonstrated
experimentally for the above site, then we may be looking at a new subclass of tuberin-specific GAPs.

Back to BLAST result

Human tuberin was used to search the non-redundant protein sequence database using the PSI-BLAST program [3] with standard parameters.
Sequences included in the multiple alignment of the GAP domain were selected from output from the first iteration. The multiple sequence
alignment was constructed using ClustalW [4].
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